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MODERN 


METHODS mean Highest Quality ... Latest Design... 


Now you can equip today for tomorrow’s bigger 
loads! The NEW Murray 8 Circuit Combination Main 
Service and Range Switch, for 125-250 volt service, 
provides for eight branch circuits, plus three-wire 
separately fused range connections. In addition, an 
extra tap simplifies hot water heater wiring .. . 
makes adding a heater later even simpler! 


Yes, you can equip today for the loads of tomorrow 
— with the new Murray 8&8 circuit main service and 
range switch. For full details, contact your Murray 
representative, or write 


MANUFACTURING CORPORATION 


50 Years of avvice lo the Clecteical Aidustry 
1250 ATLANTIC AVENUE + BROOKLYN 16, NEW YORK 


SERVICE ENTRANCE & METER EQUIPMENT 
SWITCHES * CURRENT LIMITING REACTORS * CROWS'NEST AERIAL LADDERS ' 


Greatest Value! 


we RANGE 
<<, 
JONVY 


Eight branch circuits, three-wire range 
connections, and an extra hot water 
heater tap are provided in this new 
Murray Main Service & Range Switch. 
Two styles for 60 amp. 125-250 volt 
3 pole service — 100 amp. service lugs. 
Plenty of hand room for wiring all 8 
circuits and range! For surface or flush 
mounting. Cat. No. 74-8 (Series); Cat. 
No. 77-8 (Parallel). 


FOR TOMORROW'S LOADS... 


Equipe leday! 





MAGNETIC CIRCUIT BREAKERS 
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LP the files of The Okonite Company are a number of case 


histories that tell their own story of the long life—the real 
yardstick of cable economy—that you can count on with 
Okonite. The two instances cited above are from the 


records of a single customer. 


They are two of eleven instances of cables long used and 
transferred to new locations by this customer, who has 


re-installed more than 24 miles of such Okonite cable. 


Building true value into cable has been Okonite’s business 
since 1878. What goes into an Okonite cable to make it do 
a better job... what tests it must pass...what care is taken to 
control its electrical characteristics—all this and other data 
are found in Research Bulletin EW-101. For a copy, 


address The Okonite Company, Passaic, New Jersey. 
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*Kwith today’s installation costs 
only the Longe” Lived 


will be economical. ........ 


The lifetime cost of a cable rather than its first 
cost is the only true measure. Okonite wires and 


cables, built to stond up better and longer, can 


offset high installation costs. 
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Okonite rubber insulated lead-covered underground cable 


encutstibatnaie semithin at adi 


Okovar varnished cambric lead-covered aerial power cable 


insulated wires and cables 
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AT ALL POINTS...’’VIA GRAYBAR” 


Reliable Connectors, Splices 


Graybar can supply everything your linemen need 
for connecting all types of lines securely. Some 
examples, made by Reliable: (1) Solderless tap 
connectors, with precision threads that maintain 
high-pressure joints. Composed of 90% copper 
high-strength bronze, they resist corrosion and are 
not subject to season cracking. (2) Flip-on tap 
clamps and hot line clamps. (3) Straightline splices, 
insulated splices, and splice reducers. 


O-B INSULATORS 


In these days of overloaded distribution systems, 
ho line is stronger than its insulators. Graybar 
supplies superior-quality Ohio Brass insulators in 
strain, pin, and suspension types. 


ONE SOURCE FOR ALL 


For both transmission and distribution lines, Gray- 
bar has everything “from the bottom of the hole 
to the top of the pole”! By ordering all your pole- 
line needs from this single source, you save time 
and paper-work expense. You get the leading lines 
of poles, crossarms, insulators, hardware, strand, 
line trucks and tools. And you get them the quickest 
way possible — delivered wherever you specify. 


Men who know your needs 


When you call on Graybar, for supplies or fon 

information, you can expect us to meet your needs 

both promptly and accurately. That's because 

y Graybar has been familiar with your needs ever 


thin q lin es since the first lines went up. You're welcome to the 


help of the near-by Graybar Outside Construction 


y P * ON Specialist in planning any pole-line or under~ 


ground project. “Graybar Electric Company, 


KON Inc. Executive offices: Graybar Building, 
New York 17, N. Y. 
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IN OVER 100 PRINCIPAL CITIES 
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_ answer is “NO” unless you use Inmanco Hard Maple 
Wood Wedges — accurate in shape and size, straight 

grain to give maximum mechanical strength without slivers, 

splinters or fractures in normal assembly operations. 


Unless otherwise specified, Inmanco Wood Wedges are 
tumbled and paraffined to resist moisture and make assembly 
easy. 

Inmanco Wood Wedges can be made to your spécifications 

either in standard 30” lengths or special cut lengths. 


WRITE FOR FREE 
DESCRIPTIVE BULLETIN 


“With 48 standard sizes in stock and over 
250 special sizes in ten different styles, I 
can give you not only ‘the new look’ in 


Li 14 wood wedges, but also a perfect fit.” AND SAMPLE CARD 


—/+_WHERE TO GET INMANCO WOOD wenoces——— 


ADRIAN, MICK. 
insulation an¢ Wires iecorporated 


ATLANTA, GA. 
Insulation and Wires Incorporated 


BOSTON, MASS. 


insulation and Wires Incorporated 


CHICAGO, iLL. 
Complete Reading Electric Co.. Im 
insutation Meaufacturers Corporation 


CLEVELAND, OHIO 


insulation Manutacturers Corporatio 


DAYTON, OHIO 


tasulation Ma turers Corporation 


DENVER, COLO HOUSTON, TEX 


Electrical Speciaity Compaty Insulation and Wires Megrpor ated 
NGEL F 
DETROIT, MICH. =“ on 
H.R. Brethe Insulation and Wires tneorporated 
tasulation and Wires incorporated Tri State Supply Carporation 
tasulation Mynutacturers Cormpratio Wedern F ciple shupply, Lid 
FORT WORTH, TEX. MILWAUKEE, WIS. 
Insulation and W. forated Inpulation Manutactute alan 
| MINNEAPOLIS, MINN 
FRESNO, CALIF. pigeon 
Western Fidergias Supply, Ltd. | ; ation Manul x ery Comaration 
HILLSIDE, N. J. MOBILE, ALA 7 
Ins mand Wires tn porated Russell Ele Co.‘In 


NEWARK, Nw J. 
Rodest MaKedwn Company 


QAKLAND, CALIF. 


Wester*Fibergias Supply, Lid 


PEORIA, ALL 


Insulation: Manutacturers Corporation 


++. < Ighason 


PMILADELPHIA, PA 
Psulation and Wires Incorporated 


PORTLAND, ORE. 
) Elektrical Speciaity Company 
tasuldgion and Wires Incorporated 
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SACRAMENTO, CALIF. 
Western Fibergias Supply, Ltd. 


ST. LOUIS, MO. 
{nsutstion and Wires Inco: porated 


SAN FRANCISCO, CALIF. 
Electrical Specialty Company 
lasutation and Wires Incorporated 
Tri State Supply Corporation 
Western Fibergias Supply, Ltd 


SEATTLE, WASH. 


Electrical Specialty Company 
Tri State Supply Corporation 
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I* ROUND-THE-CLOCK turbine operation, conditions frequently 
arise that affect the turbine oil. But operators using Texaco 
Regal Oils (R & O) know they have an extra margin of safety. They 
needn't worry about foam, sludge and rust. 

Texaco Regal Oils (R & O) keep lubricating systems clean, bear- 
ings protected, governor action instantly responsive, because 
1) they are highly refined from selected base stocks; 2) they 
contain effective rust and oxidation inhibitors; and 3) they are 
specially processed to make them anti-foaming. 

You can count on extra long service life from Texaco Regal Oils 
(R GO)... count on their ability to meet the stringent require- 
ments of all leading turbine builders, as well as the turbine oil 
specifications of the U. S. Navy. 

Get maximum efficiency and economy from a// your power plant 
equipment. A Texaco Lubrication Engineer will gladly help you. 


Just call the nearest of the more than 2300 Texaco Wholesale 


Distributing Plants in the 48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils (R&O 


FOR ALL TURBINES 


TEXACO STAR THEATRE eve 


Wednesday night starring Milton Berle. See newspaper for time and station. 
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METHOD 


All Simplex Aerial Cables Provide These Worthwhile 


Advantages Over Open Wire Lines: 


METHOD © Little tree trimming required 
® Elimination of crossarms 

® Smaller clearances needed 

@ Less congestion 

© Better appearance 


© Fewer service interruptions when exposed to winds, icing, lightning, 
and moisture 


© Lower reactance; Better regulatior 
® Higher safety factor for linemen and for people and property below 


© Lower maintenance costs 


Simplex Aerial Cables are available for power, communication, and control sys- 


tems of utilities, industries, railroads, police and fire departments. 


They can be insulated with the famous moisture-resistant Anhydrex insulation, 
or with paper, varnished cambric, or polyethylene in order to meet the demands of each 
type of service. They are protected by either a neoprene jacket, a lead sheath, metallic 
tapes, treated braids, Plastex or polyethylene jackets, depending on the insulation used 


and upon service conditions. 


The type of cable and method of installation should be decided upon only after 
a careful study of service requirements. Simplex engineers are always on hand to help 


you. Feel free to write for their assistance at any time. 
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_WIRES & CABLES 


| 
SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS. | 
| 
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with Allis-Chalmers 
ROCKING CONTACT 


Generator Voltage Regulator 


ESIGNED to be trouble-free. No complex adjustments, no 
vibrating contacts, no gliding friction, They've all been 
eliminated to reduce your maintenance problems. 

The Rocking Contact principle means instant response, ac- 
curacy, and dependability, too. The regulator operates directly 
in the exciter shunt field circuit, without relays .. . and contact 
sectors rock on jeweled bearings. It's precision-built; yet sim- 
ple design makes it capable of years of dependable service. 

Rocking Contact Generator Voltage Regulators are available 
for both a-c and d-c generators of any size and speed, for either 
parallel operation or unit control. Call our qualified representa- 
tive in your nearby A-C sales office or write direct. A 2586 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 
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Type 366 Rocking 
Contact Regulator. 
Compact design 
means easy instal- 
lation on switch- 
boards. 
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ALLIS-CHALMERS POWER 


RATE HIGH In 





10 





5,000 KVA.... 


Tt 220 KV TRANSFORMERS below were recently put 
into service by a West Coast power company. They are 
single phase, rated 25,000 KVA each. 

A point of interest is the use of type TLB Load Ratio 
Control — largest of A-C’s tap changing under load mech- 
anisms — in the neutral end of the high voltage windings 
The type TLB mechanism employs specially designed cir- 
cuit breakers to facilitate ‘‘under-load” tap changes on sys- 
tems of very high capacity. 

Power transformers in these ratings require a background 
of highly developed plant facilities and specialized engi- 
neering personnel, Write for bulletin B6402, showing how 
Allis-Chalmers meets these standards . . . and how A-C 
builds guality into power transformers of all ratings. 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 
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Circular coils with- 


stand high stresses. 
Coils are rigidly 
braced, vacuum 
dried and treated. 


‘Capacity Tai- 
lored” Load Ratio 
Control, featuring 
Allis-Chalmers 32- 
step regulation. 


Controlled gasket 
compression in- 
sures correct pres- 
sure... increases 
life, effectiveness. 


April 9, 


TRANSFORMERS 


QUALITY, 


— 
“as 


= 
ae 


rd 


Lo 


LB 


| | 
_ 


In 








Strong, fin-type 
radiators rigidly 
braced. Staggered 
construction simpli- 
fies repainting. 
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Proved Oil-Sealed 
Inert Gas Protec- 
tion provides sim- 
ple, positive oil i 
preservation, 
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N A SOUTHWESTERN UTILITY substation, this transformer 

steps down voltage to switchgear employing one main 
breaker and four feeder breakers, 

High voltage winding is rated 69,000 volts delta, with 
four 214% full capacity taps below normal. Low voltage 
winding is rated 12,470 volts wye with neutral brought 
out. Plus and minus 10% regulation is provided on the 
secondary. 

The transformer is equipped with brackets for mounting 
future forced air cooling equipment. All accessories are 
located for quick, convenient use. 

An A-C sales representative will be glad to call and dis- 
cuss other recent Allis-Chalmers power transformer installa- 
tions with you . . . and supply information of value in 
planning your own system expansion. 


A-2669 





ALLIS-CHALMERS 
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to Increase 
Boiler Room Efficiency 


The GRAHAM trade name 
1. has been recognized among 

industrial buyers for half a 
century as the fuel that produces 
maximum power at minimum 
cost. Year after year it has 
maintained a steadfast reputa- 
tion for efficiency and economy 
and unvarying performance. 


GRAHAM has been produced in 
Western Kentucky continuously 
since 1903. Through the years 
it has held a position among 
buyers of industrial coal as a 
low cost, dependable fuel—and 
since the reserves of GRAHAM 
Coal are tremendous, plant en- 
gineers are assured of an ample 
supply for years to come. 


BROWDER is another West- 

@ ern Kentucky coal that has 

for a half century served as 

a dependable guide to boiler 

room efficiency and economy. 

Industrial users know Browder 

Coal delivers on-the-job results 

that count on the profit side of 
the ledger. 


BROWDER’S steady production 
and tremendous reserves assure 
industrial plant operators imme- 
diate shipment and ample sup- 
ply of this low cost, dependable 
fuel for many, many years 
ahead. Give BROWDER a test in 
your plant—the results will 
more than likely show you the 
way to lower steam costs. 





Take Advantage of Southern’s Engineering Service 


Our staff of skilled combustion engineers are always avail- 
able for boiler room counsel right in your plant. They will 
bring you the benefit of Southern’s 53 years of experience 
in the coal business. They will gladly conduct a survey of 
your plant—and show you how either GRAHAM Coal or 
BROWDER Coal can do an efficient job for you at low cost. 
Write or telephone our nearest office. 





Southern Coal Company, Iu. 


ATLANTA BIRMINGHAM CHARLOTTE CHICAGO KNOXVILLE 
LOUISVILLE MEMPHIS NASHVILLE NEW ORLEANS ST. LOUIS 
In Canada Boon-Strachan Cool Company, Ltd., Montreal 
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The wide acceptance of the Three E 
ISOLATOR line by electrical engineers 
has enabled us to create many new 
ISOLATOR standards that have increased 
the usefulness of this device. The first bul- 
letin we issued on the subject of ISOLA- 
TORS in 1935 consisted of eight pages 
with a limited number of listings. As new 
standards were developed through coop- 
eration with engineers, we have added 

them to subsequent literature. 

We are pleased to announce a new Bul- 
letin 140 on the subject of ISOLATORS 
and CABLE ISOLATORS. This bulletin 

| contains forty pages of descriptive and 
dimensional data. A number of new stand- 
ards, not heretofore available, are shown. 

The basic idea behind the preparation 
of this bulletin has been to list as far as 
possible equipment for a wide variety of 
conditions. Furthermore, listings are so 
designated as to make selections by users 
as easy as possible. 






you CAN DO IT 


iBETTER 


with AN 


tSOLATOR 














Every engineer interested in the distribution of 






electricity at high voltages should have a copy 






of this bulletin. It will be sent upon request. 
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MELROSE PARK, ILLINOIS 
















ILLUSTRATION 


FOR A 


WITH A 


““PAY-OFF“ 
EVERY DAY 


mounting on walls, panels and switchboards. 


MOUNTING LUG 


STRONG HINGE 


Many thousands of Bristol Electric incline 


Recorders— voltmeters and ammeters STRONG DOOR 
—are doing ‘‘detectivework’’ underevery meio tn 


kind of operating condition, helping— 


with famous Bristol accuracy—to un- ee ree 


cover the facts needed for fast, efficient or arene 
trouble-shooting. Many of the most CORT See meena 


rogressive electric companies use them. 
Pp 


THREE PORTABLE MODELS 


RUBBER-GASKETED DOOR TIME 
bn INDICATOR RANGE 
SINGLE PEN. Inexpensive instrument for LEVELING ADJUSTMENT ON” switcH 


: ° i A . MOUNTING BRACKET 
quickly analyzing conditions, investi- 


gating complaints, making surveys, general testing, etc. 


DOUBLE PEN. Records two different voltages or currents in 
two separate circuits simultaneously on one chart. 


TRIPLE PEN. Records three different voltages or currents in 
three separate circuits simultaneously on one chart. 


Many ranges carried in stock for immediate delivery. 


Write for Bulletin E1100, giving full facts on Bristol 
Ammeters and Voltmeters, THE BRISTOL COMPANY, 116 
Bristol Road, Waterbury 91, Conn. (The Bristol Co. of 


Canada, Ltd., Toronto, Ont.; Bristol’s Instrument Co., 


Ltd., Lynch Lane, Weymouth, Dorset, England.) AND TELEMETERING 


BRISTOL 


Gives You the FACTS 
When and Where You Want Them 


ou can put Bristol’s All-Purpose 
Portable Recording Voltmeters and Ammeters wherever you need to 
get a clue as to what’s going on in your power distribution system. 
The instruments are light, compact and weather-tight, suitable for 
portable service, indoors or out, for pole mounting, wall mounting 
or in damp cellars and manholes. Models available for permanent 


LEATHER CARRYING HANDLE 


MICROMETER 
ZERO ADJUSTMENT 


CALIBRATION 
ADJUSTMENT 


REPLACEABLE 
MEASURING ELEMENT 


~ PROVISIONS FOR 


CHECKING 

LEVEL INDICATOR 
WEATHER- PROOF 
RESISTOR 

INVERTED PEN-ARM 
WITH REPLACEABLE PEN 


™~ PEN LIFTER 
~ QUICK-SET CHART 
HUB 


—~ PLATINUM TIP 


FOUNTAIN PEN 


10 FT WEATHER- 
4 PROOF CONNECT 
ING CABLE 


LEVELING SCREWS 









AUTOMATIC CONTROLLING, RECORDING 


INSTRUMENTS 


14 April 9, 1949 @ ELECTRICAL WORLD 


e+ 2-2-2 


FAMOUS SOCONY-VACUUM 


, TURBINE € PROVED 
ct rAD Droinnit 
UVER /-YEAR PERI 0 


Practically Half of All 
New Units Getting 
this Great Product 


* * 


Operators using other 
Gargoyle Oils for 
Auxiliary Equipment 
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635 TURBINES 


Set Records with Gargoyle 


D.T.E. Oil 797 


Now it’s in 635 turbines—Gargoyle 
D.T.E. Oil 797. And tt 
records undreamed of a few years ago. In 
even years, not a single neat taken out 


of service because of the condition of the oil 


S setting performance 


No appreciable change in the oil. But no 


oa this great product is made from a 


vase stock that is in itself an excellent tur 


Lubricants 


th natural resistance to oxidation 


To this stock, we've added 


ine oil wi 
pee foaming. 


sull greater resistance to Oxi 





} Il 
ation... .and 
ie ak oe ee elk : SOCONY-VACUUM OIL COMPANY, !NC. 
Ree ee ee ae and Affitiates: MAGNOLIA PETROLEUM CO. 
of the best, the safest turbine oil ever devel- GENERAL PETROLEUM CORPORATION 
oped. Put it in your turbine now. 
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Light in weight—Holds full strength of conductor— 
High in conductivity 


Completed NICOPRESS Splice on 34” Extra High Strength 
Copperweld Strand 


Completed NICOPRESS Splice on 34’ Extra High Strength | 
Galvanized Steel Strand 


* 
Nicopress is the Registered Trade Mark of The National Telephone Supply Company 
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CLAMPS AND FITTINGS 
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HORN CAP SWITCHES 


SUBSTATION KNOW-HOW 


Special structure arrangements such as shown 
here are everyday problems with R&IE designers. tats a) Ld 
For over thirty years R&IE has set the pace in 
solving the simple or complex substation struc- 


ture requirements. CUTOUTS AND 


R&IE Unified Responsibility means that your Tae ie 
job is easier to order, to check, to change if 

necessary. “Under one Roof” R& IE controls all 

fabrication, equipment assembly and shipping — 

which means that your station is coordinated and Rea EE RAG 
meets your requirements. , QUIPMENT 
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. MECHANISMS” 


4 
Eee SUBSTATIONS 
23 eee 


ISOLATED PHASE 
EAVY DUTY BUSES 


RK ENTERLOCK 


SYSTEMS 
AUTOMATIC 
SWITCHING 
> ote here that \ 
d air-switch tower is \ EQUEPME ai 


the elevated bus rack 
ust clear a traffic aisle and part of 
the building. The r bus had to 
the other side 
1 


ETAL CUBICLES 


2 “ . - SIT TM S144) 


RAILWAY AND INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 
IN CANADA—EASTERN POWER DEVICES, LIMITED, TORONTO 


FROM THE LAYOUT TO THE LINE —R&IE SUBSTATION SERVICE IS CONTROLLED AT ONE SOURCE 





YOUR CENTRAL CONDUIT DISTRIBUTOR 
PLAYS NO FAVORITES 





@ Your Central Conduit Distributor places a high value 
on customers’ good-will. He plays no favorites during 
these times when demand for conduit is at an all-time 
high. Your Central Conduit Distributor knows that all 
of his customers are entitled to a fair share of his con- 
duit supply. Consequently, he divides every shipment 


equitably and delivers it in a hurry. 


Meanwhile, we are trying every way we know how to 
produce more Central Conduit so that your distributor 


can serve you better. 


Call your Central Conduit Distributor first when you 
need conduit or other electrical supplies. He is a de- 
pendable source of supply and will do everything 


possible to meet your demands. 









SPANG-CHALFANT [ff ....... 


CENTRAL WHITE 
Division of The National Suppty Company (ELECTRO GALWANIZED) 


General Sales Office: Grant Bidg., Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 


CENTRAL BLACK permanent, baked-on black enamel finish, inside and out. 
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for THOUSANDS 
of APPLICATIONS 


..- Good for Millions of Trouble-Free Operations 


VERSATILE . . . that one word best describes the TROUBLE-FREE . .. that one word sums up the 
wide utility of the Allen-Bradley Bulletin 709 Solenoid year-after-year service of Bulletin 709 Solenoid 
Starter. Most motor installations need across-the-line Starters. Only one moving part... hence no tricky 
starting . .. push-button control... and dependable gadgets to corrode, stick, or break. No contact main- 
overload protection. These features ...and many more tenance. Install the Bulletin 709 Starter and forget 


...are provided by all Bulletin 709 Solenoid Starters. it. It's good for millions of trouble-free operations. 
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Cn Allen-Bradley Co. 


1316 S. Second St., Milwaukee 4, Wisconsin 


Let us send you this 


The 3 moving 
contacts, cross- 
bar, and solenoid 
plunger (shown 
in red) form a sin- 
gle unit, which 
moves UP and 
DOWN in the 
solenoid coil with 
a simple, straight- 
line motion. 


The 3 double- 
break, stationary 
contacts in the arc 
hood, to main line 
and motor, are 
“bridged” or 
closed by the 
moving contacts 
when the solenoid 
plunger is UP as 
shown above, 


General - Hazardous 
Purpose tight Dust 


Bulletin 709 Solenoid Starters . . . made 
up to 200 hp, 440-600 v. 


in six sizes... 


This compact Allen-Bradley catalog is a quick-and-easy refer- 
ence manual on the performance, dimensions, and prices of 
starters, contactors, relays, push buttons, limit switches, etc., 
that exactly fit your needs. 

Allen-Bradley solenoid motor controls are preferred by lead- 
ing machinery manufacturers. Why? Because the simple design 
--. ONLY ONE MOVING PART... means no pins, pivots, 
hinges, bearings, or other troublemaking parts. And their 
double-break, silver-alloy contacts need no maintenance. Write 
for catalog, today. 

Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 
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Non-Haz. 


Hazardous 
Gas Cor. Gas 
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THERE IS A STANDARD A-B ENCLOSURE FOR EVERY INDUSTRIAL NEED 


Haz. Corro- 
sive Gas 


Se Take 
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BEST CHOICE for GENERATOR and MOTOR LEADS 


FOR THE TORRID ZONES in power, 
heat and lighting circuits, Roebling 
Varnished Cambric Cable is your one 
best choice. The heat resistance of Var 
nished Cambric gives top efficiency on 
leads for generators, motors, trans 
formers and oil switches. 


—um—mee BRITE OR CALL THE ROEBLING 
ROEBLING OFFICE 


dtlanta, 934 Avon Ave. & Boston, 51 Sleeper St. & Chicago, 5525 W. Roosevelt Rd. & Cleveland, 701 
St. Clair Ave., N.E. & Denver, 1035 l7th St. & Houston, 6216 Navigation Blvd. & Los Angeles, 216 


You can have Roebling Varnished 
Cambric Cable in single or multiple 
conductor types... single, from 
2,000,000 C. M. to No. 14 A.W.G. Both 
constructions are adapted for use not 
above 17,000 volts between phases for 
unshielded multiple conductor . . . not 


FIELD MAN AT YOUR NEAREST —— 
4ND WAREHOUSE 


S. Alameda St. & New York, 19 Rector St. & Philadelphia, 12 S. 12th St. & Pitteburgh, 855 W. North 


Ave. & Portland, Ore., 1032 N. W. l4th Ave. & San Francisco, 1740 l7th St. & Seattle, 900 First Ave 
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above 21,000 volts between phases for 
single conductor and shielded on 
ungrounded neutral; and not above 
28,000 volts between phases for single 
conductor and shielded on grounded 
neutral. 

Write for detailed information, or con- 
tact with your Roebling Distributor— 
he'll be glad to help. John A. Roebling’s 
Sons Company, Trenton 2, N. J. 


ROEBLING 


vy A CENTURY OF CONFIDENCE +x 
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you can 6E SURE.. te irs 
Westinghouse 





1. Completely-enclosed hinge-end 
mechanism. 
2. Live-side bearings, lubricated for life. 
3. Completely-enclosed solid bridging con- 
tact at hinge end. 
4. High-pressure line contacts. 
5. Only three moving parts. 
6. One-piece break jaw. 
7. Simplified and enclosed counterbalancing 
spring. 
8. Greaseless, rotating insulator bearing 
9. High-strength, bent-plate steel base. 
10. Single tube blade. 
11. Flat mounting surface with no downward 
extensions. 
12. Universal operating mechanism for group 


operation. 


Nae A Check the above features closely. Each 
one a/one means a better switch for your 
money. Install the Westinghouse Type 





V and you get them ail. 
This combination of vital features makes the 
Type V the leader of the switch field in depend- 
ability, economy and low maintenance. Get the 
benefits of experience and top-grade switch 
design in your system. Install the Wesunghouse 
Type V. 

For complete information on the Type V, or 


on the entire Westinghouse switch family, get 


in touch with your nearby Westinghouse office 
or distributor. Ask for B-4241 and B-4242. 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. J-60699 





Do your disconnecting 
switches have these 
features? 






hd: Vv 
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Ta 3) 


22 April 9, 1949 @ ELECTRICAL WORLD 



































You'll want to know more 
about this member of a 


e+ 0-0-4 


@ For more than 20 years U-S-S Creosote 
Oil has been used by the leading railroads, 
utilities, construction organizations, and 
wood treaters and suppliers throughout 
this country and abroad. During this time 
it has established an enviable reputation 
for uniformity, dependability of service, 
and adequacy of supply. 


Today, you can still rely on these factors 
holding true. And vou can rely, too, on 
the unexcelled ability of U-S-S Creosote 
Oil to protect against rot, decay, termites 
and other ravagers of wood—no matter 
what the use may be. For its high toxicity 
and adequate penetration powel have made 
and are making U-S-S Creosote Oil the 
preferred wood preserver. 

Why not make sure that vour wood, or 
the wood you buy, 1S properly protected? 
Insist upon U-S-S Creosote Oil. And any- 
time you have a special problem of wood 
preservation, don’t hesitate to ask for the 
assistance of our qualified experts. There's 
no obligation, of course. 


COAL CHEMICAL SALES DIVISION 


United States Steel Corporation Subsidiaries 


71 Broadway, New York 6, N. Y. 


Ar hs 


ch SO ee 
‘Surtoiuas 
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What makes 


a good tape 





To manufacture good serviceable tape certain standards must be met. A 
short cut on any one point would result in a sub-standard product. Accu- 
rate production strictly adheres to the 5 quality points below—at all times. 


I Fine strong straight woven cotton fabric base. 


2 High quality, clean rubbers scientifically blended to form a stable, 
tacky, adhesive impregnating compound. 


Impregnation of the sheeting with the compound by steel calendar 
rolls operating at different peripheral (friction) speeds. That's where 
friction tape gets its name. Tape made by less costly methods isn’t genuine 
friction tape. 
Slitting to desired width on specially designed machines to assure 
clean, non-raveling edges. 
& Proper packaging in handy protective cartons and tins to keep tape 
clean. 


That’s the way ACCURATE Friction Tape is made. It’s the reason every 
foot is of consistently high quality. Friction or rubber, use ACCURATE 
Tapes for best results because all are made to highest standards for your 
protection. There is an ACCURATE distributor near you. Ask for his name 
today. Just write Accurate Mfg. Company, Garfield, New Jersey. 


.. = MEMO FOR 

—- CONTRACTORS! 

eeu THE HANDY 10-ROLL 
PROTECTIVE CONTAINER 








i iladie Ig Keeps tope clean ond fresh on the YEARS MAKING TAPES EXCLUSIVELY 
TAPE job. It's a good idea to have a few 
always on hand in your field stock- 
room, ready for use when you 


wt need it. 






24 April 9, 1949 @ ELECTRICAL WORLD 





e088 ee 


Your PORCELAIN PRODUCTS’ Suspension Insulator... 
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You sell power when your lines 
stay up. One “weak link” in your in- 
sulator chain can black out whole com- 
munities, resulting in unsatisfactory customer 
relationships, the cost of which cannot be com- 

puted, in addition to the cost of repairs and the ‘ 
loss of revenue. PORCELAIN PRODUCTS’ Suspen- 

sion Insulators keep selling for you because they give continuous, 
trouble-free performance. They’re compression glazed for added 
toughness, and designed to withstand unusual strain of wind and 
ice loads. Built to rigid manufacturing standards, like those 
illustrated, assure perfect performance in service. Next power job, 
specify PORCELAIN PRODUCTS, and see what a “power sales- 
man” you've hired. For other PORCELAIN PRODUCTS’ High 


Voltage Insulators and accessories— 


PINTYPES, CUTOUTS 
SPOOLS, STRAINS, 
CLEVISES, RACKS, 
WIREHOLDERS 





Above—Laboratory measured im- 
pact tests verify the fact that your 
P.P. Suspension Insulators can 
“take it”. 


Lefr—C—Combined mechanical 
electrical strength test proves the 
stamina of Porcelain Products Sus- 
pension Insulators 


celain Prediertn Ine. 


PARKERSBURG, WEST VIRGINIA 
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Write for Your 
Copy of Catalog 10-A 








HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


One 
Bee 





of 


They resist 
OXIDATION by air, oxygen, ozone— 
hove outstanding resistance to aging. 


gS. 


oi 


Ss 


They resis? 
HEAT— ore exceptionally stable of 
temperatures up to 250° F. 


uf 


They resist 
SUNLIGHT AND WEATHERING—in oa 
class by themselves in resistance to 
tubber’s worst enemies. 


or 
4 


They resis? 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standord for oil resistance 
throughout industry. 





They resist 
ABRASION, CUTTING, CHIPPING —ocre 
tough ond durable under severe serv- 
ice conditions. 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories.. new, unusual apolico- 
tions of neoprene. Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division G-4, Wilmington 98, Delaware, 


26 


for example: 





Neoprene jacket protects dredge 


and shovel cable against sunlight, 


weathering, abrasion and oils 


Operators of draglines and power 
shovels don’t pamper their equip- 
ment. They can’t. For strip mining 
calls for speed . . . and equipment 
that can stand up in daily rugged use. 

That’s why the manufacturer of 
this 5000-volt dredge and shovel 
cable protects it with a jacket of 
DuPont neoprene. Hestates:‘*Tough, 
durable neoprene insures a dense 
smooth jacket which withstands sun- 
light and weathering, resists cutting, 
chipping and abrasion . . . retards 
flame, provides long-lasting protec- 
tion for the insulation against oils, 
grease, heat and acidulous waters.” 

On jobafter job, the excellent prop- 
erties of Du Pont neoprene mean 


longer service life, lower maintenance 
and fewer replacements of wire and 
cable. Rubber Chemicals Division, 
E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 


Tune in on Du Pont “Cavalcade of America” 
Monday nights—NBC Coast to Coast 


aa 
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YOU CAN “RATIO” 
POWER TRANSFORMERS 
QUICKLY, EASILY, ACCURATELY 


— 


Transformer Turn Ratio Test Set 


Filere is a portable, simple-to-use and highly accurate device for measuring turn ratio 
in power and distribution transformers, including auto-transformers. 


With the “T T R” Set you can— 


e Measure the turn ratio of new, repaired and rewound units. 

e Check polarity. 

e Quickly identify leads and taps. 

e Check tap-changer settings. 

e Investigate load division and circulating current between units or banks. 
e Detect shorted or missing turns. 

e Locate concealed faults. 


The “T T R” Set is an invaluable tool in transformer work ... checking new units at 
time of trouble... during and after repairs. It consists essentially of a reference trans- 
former, adjustable in ratio from zero to 130, in parallel with the transformer under 


test. The result is read directly from the position of four dial switches adjusted to 
null balance. 


The “T T R” Set is operated by one man and is suitable for both shop and field use. 
It is completely self-contained, including an 8-volt hand generator, test leads and 
clamps. No other equipment is necessary. 





For more complete, detailed in- 


formation we invite you to write J A A € Ss G = B a D |») ei 3 os 3° e 


rb 2 55-W. . ne 
ine Sane: +9 aaa dite ea ee a 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


mad 
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EMPIRE 
UTILITY 
BIAS TAPE 


sets a new standard 
for insulation performance 





Careful selection of base cloth of the highest quality for the 
new Empire Utility Bias Tape gives it controlled elongation, 
making it especially suitable where smooth, ight wrappings 
are required for rounded or irregular shapes. For spiral 
wrapped coils, bar and terminal insulation, high-tension 
cable splices, cross-connections between high-tension trans 
former coils and similar applications, it assures a sound insu- 
lation with little possibility of air inclusions, coning or other 


detects that might adversely affect insulation performance. 





Uniform wrappings can be made with confidence in the high 
dielectric strength values of the finished insulation. A: specially 
formulated varnish film enables Utility Bias Tape to retain a high 
dielectric strength over a wide range of clongation values. The 
substantial superiority of this new insulating material is shown by 
the values in the accompanying graph 

Uuility Bias Pape is exceptionally uniform and flexible, and has 
good aging Characteristics. It is one of many products in a varied 
line of superior insulation materials, developed and improved ove) 


a period of 55 years by Mica Insulator Company. For further infor 


Graph shows dielectric strength of .012 th. Empire Utility 
‘ A Bias Tape, at various percentages of elongation. This 
mation, write for your copy ol the Empire Utility Bias lape Bulletin. tape meets the requirements of A.S.T.M. Specification 


D-373-44T. 
*U. S. Pat. No. 2,355,632 


‘ames) MICA Yule COMPANY 


rire 





Schenectady 1, New York 


Offices in Principal Cities 
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ELECTRICAL 


8439 Steller Drive 


WORLD 


April 9, 


Electric Ca. 


TExas 0-4701 


OUTDOOR HOOK STICK DISCONNECTING SWITCH 
SINGLE POLE TANDEM TRANSFER WITH GROUND SWITCH 


15,000 Volts—600 Amperes, Type Y2 Tandem Transfer 
For vertical or underhung mounting 


See Bulletin 20A 


1949 


Culver City 


. Calif. 


29 















Py wt 


; abe’ . 
its rea lee? Sp 


3 G & WwW POTHEADS are accepted standards 


for terminating cables in distribution and sub-transmission 
systems because: 


® 44 years of engineering know-how 
® Versatile interchangeable unit designs 
® Exactly fit individual requirements 


® Research and use of improved materials 


Illustration shows two potheads #JT3755B terminating important 


industrial feeder cables serving a large manufacturing plant. 





7780 DANTE AVENUE CHICAGO 19, ILLINOIS 


do. POWERLITE DEVICES 






ld , Toronto 





Potheads + Boxes + Oil Fuse Cutouts + Oil Switches + Splicing Kits 
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PROOF - zot Guesswork 


Makes FWD America’s Foremost Heavy-Duty Truck 


To prove efficiency and economy 


FWD high-balls over hilly, curved road «> ~~ % 


a 


To prove FWDs withstand distortion 
FWD twists over diagonal ditches 18 inches deep 
a 


To prove hill-climbing ability 
FWD climbs 70% plank-covered grade 
from dead stop 












% 











To prove Sdrantoge of four driving wheels 
WD drives through 3 feet of sand... up 6% slope 















To prove efficiency of auxiliary equipment 
FWD drills pole holes in earth-boring areq 





To prove power and traction’ ~ : 
FWD speeds safely on straightaway and | 


OU want to know that your truck can climb steep grades... drive through 
deep snow, mud or sand... get you through to off-the-road locations. You 
want to know it can speed heavy loads safely over slippery highways . . . 
that it can get you around sharp curves without skidding. You want to know 
your truck has the stamina to insure long life .. . that it will do it without 
expensive mechanical breakdowns. 

You can be sure it will if it’s an FWD! What's more, with FWDs, you 
can be sure of these advantages — even before you buy. And here’s why. On 
FWD’'s proving ground, you get proof — not guesswork — of what an FWD 
will do for you. A series of scientifically designed torture tests duplicates 
every operating condition you're liable to meet. Yes . . . FWDs prove them- 
selves thoroughly, 

Find out what this can mean to you. See your FWD distributor — or 
write direct for complete facts about FWD Trucks. 


THE FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wisconsin 
Canadian Factory: Kitchener, Ontario 
FOUR AND SIX WHEEL DRIVE TRUCKS 


America’s Foremost Heavy-Duty Truck 
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Unused “in-between” channels can 
be put to work with the CARFONE 


Mobile communication 


on adjacent channels is a practical possibility 


The CARFONE opens more area 


TPM tel CMe) Tee tola) 





ei oom. 


so 


X 


ia 
~ 


® With conventional 2-way radio operat- 
ing on adjacent channels, you get interfer- 
ence over wide areas. A is a typical station, 
B and C are adjacent-channel stations 


@ With CARFONE systems there is prac- 
tically no interference. 


32 





-with the RCA CARFONE 


@ For the first time, utilization of with reliability (see diagrams in 
those in-between channels in the lower corner). 

152-162 Mc. band becomesa practical 
possibility—as proved by actual tests! 


In many other ways, too, CARFONI 
design anticipates the needs of mobile 


The RCA CARFONE does it) with communication equipment in the 
*31-Circuit’’ Selectivity. Here, future. For instance, the CARFONI 
41-tuned circuits build a “canyon- provides higher sensitivity with 
shaped” selectivity curve that clears Grounded-Grid input. It has lower 
the path for desired signals—and shuts spurious response and lower spurious 
out the bothersome interference that emission. It has extended frequency 
formerly made adjacent-channel oper range. It is smaller in size. And it is 
ation impractical extremely easy to install 

Result: mobile communication . . . 
systems sharing areas with adjacent For detailed information on the RCA 
channel stations can reclaim territory CARFONE ... write Dept. 31D, RCA 
formerly impossible to operate in Engineering Products, Camden, N. ] 


COMMUNICATION SECTION 


RADIO CORPORATION of AMERICA 


wi yy ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, H.J. 
“a In Canada, RCA VICTOR Company | 


Limited, Montreal 
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you can BE SURE... te irs 
Westinghouse 
















Here is the inside story of speedy, reliable circuit 
breaker operation. It’s the reason why Westinghouse 
Type GM Circuit Breakers provide shorter arcing 
time, reduced arc energy, lower maintenance, longer 
life. 


1. Multi-flow “De-ion” grids provide efficient arc 
interruption. Pressure generated in short, upper 
arc drives oil to extinguish lower arc—quickly. 


. Bushing-type current transformers, or linear 
couplers, provide reliable relaying and bus 
differential protection—with no additional space 


r 


requirements. 


Mitahy) ; 
77 ee, 


AS 


. = a 
= one old 
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Type “O” condenser bushings combine high 
mechanical, electrical and thermal strength. 
Complete impregnation and uniform voltage dis- 
tribution insure extremely low losses. 


These are a few of the reasons why you'll get better 
service continuity and greater system stability with the 
Westinghouse Type GM Oil Circuit Breaker. Ask 
your near-by Westinghouse representative for com- 
plete details and booklet B-4012. Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-60712 


w 


TYPE GM OIL CIRCUIT BREAKER 
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The right tubes 
for the long pull! 


a patented alloy) 


Only CHASE Antimonial 
Admiralty contains the percentage 
of antimony that has stood the 
test of time. Millions of pounds 
have been in use since 1935 
Admiralty with an antimonial 
content of less than .007% 
(the minimum set forth in Chase 
Patent No. 2,061,921) cannot 
be depended on to guard against 
dezincification under all 
conditions. For long life over a 
wide range of applications, 
the amount must be upped to 
about .015%. Chase boosts the 
nominal content to .035%— 
to be sure that even with normal 
commercial variation your 
tubes contain af /east .015 
Only Chase can make this 
patented Antimonial Admiralty. 


Get the facts today 


Cadguadens fr 
BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 
ALBANY| ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
WEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (findicates Soles Office Only) 
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Obviously no transformer that develops hot spots 
because of insufficient coil ventilation will take 
much of an overload, even for a comparatively 
short time. 


So, to assure real short-time overload capacity, 

[ L-M engineers designed a core which has inherently 
good coil ventilation characteristics. That’s what 
we mean by a cooling system. 


No—we aren't recommending Round-Wound 5 
kva’s for a 10 kva job! But we do say that you 
can expect long life, with an extra margin of short 
time overload capacity, because of the superior 
coil cooling of the Round-Wound design. 


Typical time-temperature curve > 
for Round-Wound transformers. 


The arrows in the illustration below 





Arrows show oil circulation around and through the 
long round coils, and between core and coils. Excep- 
tional cooling characteristics inherent in the L-M 
Round-Wound design assure you of unexcelled short- 
time overload capacity. 


high short time overload cyoacity # 


because LM ‘ROUNO-WOUNOS"” 
have built-in coolin 


Sf ise) Oe sem M4 


fee ai 
CMe 


H 


HOT Olt TEMPERATURE 


show the flow of cooling oil 


As the illustration shows, L-M Round-Wound design provides 
long round coils which expose more surface (A) to the oil than 
do shell type transformers. What's more, the Round-Wound 
design provides oil ducts between the cruciform core and the 
coils (B) to cool the inner windings. And in the larger sizes we 
build oil ducts right into the coil windings (C) for still more 


oil circulation. 


How are you going to develop critical hot spots with that kind 
of cooling? Temperature gradient between windings and top 
oil remains low, and insulation is protected against damage 


under severe loading conditions. 


Exceptional coil cooling results in high short time overload 
capacity—one of the several fundamental “Balanced Per- 
formance” characteristies found in all L-M > Round-Wound 
transformers. Want more details? Ask 
the L-M Field Engineer or write Line 
Material Company, Transformer 


Division, Zanesville, Ohio. 





‘LY LINE MATERIAL Transformers 







Complete Coordinated Equipment for All Distribution Requirements 


e Three 
“Round- 


Superior cooling 


® Reduced size and — 
weight 


@ High impulse 
strength 


e L-M-quality sealed 
cover and bushings 


@ Core-and-coil units 
easily replaced 


e Simple, rigid 
construction 


@ Meet EEI-NEMA 
Fourth Report 
Standards for 
3-phase pole type 
transformers 


a | CORE 
OUN 


Take a good look at the clean appearance of this pole-mounted 
three-phase L-M Round-Wound transformer, Makes a sweet- 
looking installation! 


It’s a sweet-working one, too. Famous L-MI Round-Wound 
design gives all the “Balanced Performance” advantages of a 
wound core that isn’t cut, unwound, or disturbed in any way 
after annealing, with the long round coils wound right onto 
the core... high short time overload capacity ... better cool- 
ing... good regulation at all power factors... ample insulas 
tion... high impulse strength... mechanical strength, 


New cold rolled silicon steels make possible reduced size and 
weight. We retain all the L-M “Balanced Performance” fea- 
tures. L-M-sealed covers and bushings. Slim vertical types, 
Round-Wound construction, in 9 to 150 kva. Also available in 
225 to 500 kva in conventional horizontal construction. For 
details ask the L-M Field Engineer or write Line Material 
Company, Transformer Division, Zanesville, Ohio. 


1¥y 
Ffé 
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Now Mi Stitdy COMA CMAN, , 

¢ 

Three single phase Round-Wound core and 

coil assemblies, one above and two below, 

for best cooling and simplified mounting. 

These assemblies are rigidly held in a strong 

channel steel frame which dovetails into steel 

channels welded to inside of tank wall. Coil 

and tap changer leads are high insulation 

strength oil resistant cable, guided well away 

from structural members, assuring high im- 

pulse strength, 





“The lsolator” 1.-Mo= patentedextra-pro 
tection that makes it impossible to ground 
feeders, no matter what happens to the 
arrester, [t's standard equipment on the 
type bk. 


goldfish bowl— 


that’s our !74% 
HaAAYY DUTY VALVY 3 TYps 
ANG R BST BRS 


We put these L-M heavy duty valve type arresters 


out in glass*. right in front of everybody. 


no privacy. 


So these arresters get 


They've got to be good—and they are! 


*tough Pyrex ® that won't break, shatter, or crack —don't worry about that! 


PROTECTION 
ro 


+- 


? PLENTY! 


MICROSECONDS 


The curves show NEMA standards 
requirements for transformer impulse 
strength, and the sparkover of the 9 ky 
L-M heavy duty valve “type E” arresters. 
Note the low sparkover on steep front 
waves, the IR Drop on a 20,000 amp 
10/20 MS surge current. Plenty tough, 
these arresters. They just bare their teeth 
at the steep front surges, and stay cool 
as a cucumber through the hot, long 
tailed surges that would just t fry” a weak 
arrester. Stubborn, too. They just won't 
change their low sparkover. The “Gran- 
ulon”” characte ristic e€ lement doesn’t 
chi Ange; the gap doesn’t burn off; moisture 
doesn’t get in through the double top and 
bottom seals. (If it ever should, you could 
see it in a glance through the “goldfish 
bowl”). They. just go on for years and 
years, and we're proud of them! 


Follow Current? Doesn't amount to shucks 
in this “type E~ arrester. as you can see. Never 
lasts more than half a evele. if that long! You 
ean go right ahead and coordinate your fuses 

this arrester won't even give them a warm 
moment, 


32 CYCLE 


—45 AMPS RMS 


46243) | 


FOLLOW CURRENT OF (-M 9 KV TYPE E ARRESTER 


Has ample discharge capacity, too, for anything 
that comes along. About the only thing that 
can bother it is a direct stroke—which would 
probably really fix it up so we'd have to sell 
you a new arrester. Sizes 3, 6,9, 12, and 15 kv. 


What every buyer should know about valve 
all in this factual 
Get a copy from the L-M Field 
Milwaukee 1, 


type lightning arresters 
data book. 
Engineer or Line Material Co., 
Wisconsin. 


Wy LINE MATERIAL Lightning Arresters 


Complete Coordinated Equipment for All Distribution Requirements 











L-M Engineers give you this 
FUSE CUTOUT 
BUYERS GUIDE 


and a good example—the 


ds YM “py m 


L-M designed the first wet-process por- 
celain cutout box on the market—more 
than 20 years ago, and has been the leader 
in fuse cutout de velopment. Here, accord. 
ing to L-VI engineers, is what it takes to 
make a good fuse cutout. 

A cutout must keep itself cool and dry, so 
as to heep oxidation and deterioration of 
the cartridge to a minimum. Openings and 
leads should keep out rain so the cutout 
stays dry inside. 

Contacts and contact areas should be 
large. with ample current carrying capac- 
ity, and preferably silver-plated. There 
should be a minimum number of elec- 
trical joints. 

The cutout should have generous elec- 
trical clearance and creepage distances. 
For ample rupturing capacity, the cutout 
should have free venting and a strong 
tube: and the tube should be securely 
anchored avainst recoil, 

Ina drop-out cutout, link parts should be 
well separated before the tube drops, so 
that the are is cleared in the tube. 

It is desirable to pull link parts straight 
out, as friction around the end of the tube 
will slow up the action. 

Finally, the cutout must be simple to in- 
stall. Re-fusing should be simple, and 
easy, even with gloved hands, to keep 
outages ata minimum. 


Quick reference to principal L-M 
open and closed cutouts: ratings, 
sizes, hangers. Ask the L-M Field 
} neineer for a copy or write 
Line Material Co., Milwaukee 
1, Wisconsin. 





settteseree 


SSercce, 


It signals: the tube is coated with 
canary yellow plastic; when it drops 
it is easily seen from the ground— 
saves “hunting’’. 


DOOR STAYS CLOSED 


“PVD” is the original 

—_.__: drop-out cutout on 
,} which the door — 
ib closed, even after the 





link blows. This keeps 
| out rain and sleet; the 
| current carrying parts 
J | and the inside of the box 
RA stay dry, which pre- 
W) : vents internal flashover. 
%4 © What’s more, sleet on 
the door does not affect 
the drop-out operation 
of the “PVD” 


FAMILY PORTRAIT 


“PVD’s” meet (nearly) all distribu- 
tion requirements. 


-——— 





The 100 amp 


The 50 amp 
“PVD’s” “PVD’s” 
“PVD” 56 “PVD” 515 
5 kv, 50 amps 5 kv, 100 amps 


1014” high 


“PVD” 76 
7.5 kv, 50 amps 
1154” high 


1334” high 


“PVD” 715 
7.5 kv, 100 amps 
1414,” high 


LINE MATERIAL Fuse Cutouts and Fuse Links 


Complete Coordinated Equipment for All Distribution Requirements 










Large upper and lower contacts stay 
cool. Heavy reinforced silver-plated 
copper U straps; large contact areas. 


Vertical Contact Spring: 
spring-tempered Monel, with 
silver-plated copper shunt; 
this spring helps push tube 
down, follows it part way to 
give extra clearing time; acts 
as top recoil absorber. 





Large Knurled Cap, silvered, clamps 
fuse link button firmly into upper 
cartridge-ferrule. Easy to grasp for 
re-fusing. 


Bracket Stud firmly cemented into 
the porcelain, not bolted through, to 
prevent corona and radio noise. 


Heavy “Bakelined” Tube: the Bake- 
lite prevents warping; the fibre lining 
extinguishes the are. 


Latching Lever holds tube in place; 
tube cannot drop till after link has 
been flipped out of the tube. 


Link Flipper and Spring: puts only 
4 pounds pull on link. When link 
blows, flipper pulls it straight down 
out of tube --especially important 
in interrupting light fault currents. 
When flipper is down (dotted line) 
it releases latching lever, permitting 
tube to drop. 





ONE-MINUTE RE-FUSING 


Door is unhooked and re-fused in 60 
seconds or less. Big knurled knobs, 
easy to handle even with gloves. 


Or 6-second re-fusing 


Lineman just opens the door, lifts it 
off, and hooks on a spare fused door. 
“PVD” Bakelite doors are inter- 
changeable—you save time when re- 
storing outages. 


7087 


Ky | 

















She bets we'll be wrong...in either case, YOU WIN! 











me UaIeiT 
of BY ; : a 
FUSE LUGUKK 
wr — ae | ~ J. 
OT ee maT Bar. a 
| ; eee eT 
© e e ” trouble in every fuse link we 
is individually tested ener 
$, wrong, she'll find it. That's 
I why you don’t! 
q | 
ja 
| 
Here’s what our inspectors check: 
One bad apple may spoil the barrel. One bad fuse link could 
PI y 5} , @) Accuracy of Rating for Gon) 
i make a lot of trouble for our customers. So, to assure com- Precise Coordination: 
“Tr ; gas . ; Every link must coincide closely with } 
plete reliability, we test every individual L-M fuse link. Not the melting and clearing time curves. | 
one in a thousand, not spot checking. but every one, gets the pageant 23. Boga N 
t . . is accurate. If not, out it goes—to 50 
; | “works.” Tested for accuracy! Tested for coordination! the scrap pile, not to the customer. fQ 
| i ; a ts That's why you can depend on L-M | 
Tested for strength, and mechanical construction! links for coordination. L | 
We think L-M is the only fuse link manufacturer giving 
100°% inspection. It takes more work—sure—but that’s why 
L-M links have such an enviable reputation for accuracy— 
| especially among men to whom precise coordination is im- 
| portant. For details on L-M’s very complete line of fuse 
| ‘ - 
| links, ask the L-M > Field Engineer or write Line Material } 
: - ft} 
‘ . Co., Milwaukee 1, Wisconsin. 1] 


® Pull Test: 


ol oer > NEMA specifies c 10 pound test s0 

Fuse Coordination your problem? pa that links won't pull apart needlessly 

] _ under cutout tension. Ours pass that 

In addition to making our fuse links so they ' Pe, test with a good margin of safety— 
will coordinate, we have developed a fairly 3 or you never get them! 


complete manual on Fuse Coordination, 
Men who have used it have been very com- 
plimentary about it. If you have a fuse co- 
ordination problem and would like a COpy, 
drop us a note, 


© Physical inspection: 
To weed out any other possible faults. 
Every L-M link gets a pretty critical 
once-over—it's gotta be good! 





*Only L-M can give you a link like the one shown above! This is a 50-amp spring type | 
link in die-cast construction, an L-M exclusive process! | 





LINE MATERIAL Fuse Links 


Complete Coordinated Equipment for All Distribution Requirements 





Center-Break 
Outdoor, Group-Operated 


TYPE YVW 


46, 69, 115 kv 
600 and 1200 amp 










VERTICAL or 
HORIZONTAL 


Equally well suited for upright, inverted, 
or vertical mounting 

For sectionalizing, by-pass, or ground- 
switch 









on Substation Unit Structures 






on Transmission-Tower Cross Arms 













(switch contacts are unaffected 
by normal tower-top vibration.) 





© Both half-blades swing to SAME side, reduc- @ Solid-Silver Inserts at all moving-contact 
ing need for side clearance. points. 

© Saves first cost—only two insulators per pole © Self-aligning, rolling-wipe, high-pressure (80 Ib.) | 
—saves on supporting structure. contacts—easy to operate. 

@ Ice freed progressively by swivel action of @ Extra rigid bases and widely spaced roller bear- 
contacts. ings insure simultaneous group operation. 


Other Representatives in Principal Cities 








| 
| 
} 
} 
} 
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WHAT IT MEANS TO WIRE 






tHe 
g VHEs 

























WITH YOUR P 


WITH TYPE TW 


GENERAL ELECTRIC TYPE TW 


The first...and foremost 
thermoplastic building wire 





MERCHANDISE 
DISTRIBUTOR 


Was asked about BX the 
other day by a young fella 
just starting in the trade. I 
thought everybody knew all 
about General Electric BX® 
armored cable: that it was 
extremely flexible and easy 
to handle and that it goes in to last. 
When I checked my handbook, I found 
another feature ['d overlooked. In sizes 
12 and 14, it’s smaller and lighter in 
weight than ever before, with a special 
bonding strip to insure adequate ground. 


Did you know that 
service entrance cable 
(Type SE—Style U) 
can be installed di- 
rectly on the outside 


of a building with- > b 
out conduit? You ee E 
can even paint the ae 
flame-retardant, moisture-resistant cot- 
ton braid if you want to. Another nice 
thing about this high-quality product is 


oO new a! 





poner eK 


» 
: 








cations 
a ae 
sed 11 


























ye U nder- that, on short spans. vou car tf 
» to be ¥ u at, on pans, you can run it from 
: t wa 
> call for a wit hin ihe race i direct the pole right through to the meter 
When “spe ae \ikely rr in masonry ¥K\ tric equipment. 
ye 5 >» 18 1 eal ec 
sture \abs . syera 
» mol se sla » js Gel > 
ere pelt ‘ se | rover } } 
wh j or con the wire to . jerwriter-aPPE ve Had a call from Bill 
‘ ° ' , 
oroutlt ath the earth lity wire 1 une —— raceway> uM eee Brown for some in 
rack wer y-qquall for ust . 2QO0 me formation on the 
col This tol \ y Awe to NO- * 
Tone mw. No (OOK 11 Awg a wiring of his new 
Vyt No. a { in sizes No. x livestock barn. One 
3175 rrie 


oft the requirements 

was that the cable 
had to withstand weather extremes, and 
fumes and corrosive vapors. I told him 
the General Electric people must have 
had him in mind when they designed 
Super PVX" nonmetallic sheathed cable. 
This top-quality cable is for those diffi 
cult jobs where easy installation and 
long service life under the worst condi- 
tions are important. Super PVX comes 
in ivory or brown color to give a trim, 
neat appearance on surface wiring jobs. 
Stop by for a sample 


Send for free booklet 


The new free booklet, Building Wires, 
Cables, and Cords for every purpose 
gives more detailed information on 
Type TW and the rest of the General 


Electric line. For your free copy ad- 
dress Section W19-427, Construction 
Materials Department, General Elec- 
tric Company, Bridgeport 2, Conn. 


GENERAL @@ ELECTRIC 
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Vibration 


Control 


Wing vibration, nimbly controlled, keeps the 


humming bird in flight, enables it to feed with 


out alighting 


electric vibration is the essence of telephone 
ransmission. Voice, music, pictures, teletvpc 
no matter what type of signal—the story is told 
by the frequency and strength of not onc, but 


many vibrations 


Learning how to control electric vibrations to 
pin-point accuracy has been one of the basic jobs 
of Bell Laboratories scientists in their develop 
ment of the “carrier” art which enables the send- 


ing of many more conversations over existing 








wires. Among their inventions have been oscil 
lators, modulators, filters, coaxials, wave-guides, 


and radio lenses 


Constantly Bell Laboratories scientists discover 
new and better wavs to control and adapt clectric 
vibrations by wire or radio to the needs of the tele 
phone user. ‘Their pioneer work in this ficld is one 
important reason behind today’s clear, dependable 


and economical telephone service. 


BELL TELEPHONE LABORATORIES 





Exploring and inventing, devising and perfecting, for con- 


tinued improvements and economies in telephone service. 


 Thols that replace 
the Torch... 


ae) 


t , 
>, uit J 





ance” 


Le 





Burndy Hydraulic Hypress—-Y34-A. Hand-oper- 
ated—weight 9 lbs. 18,000 Ibs, pressure; for 
conductors No. 6 through 500 Mem. Used to 
install Hylugs, Hylinks, Hytope end everhead 
Hysplices 





| _ fuss with solder when making electrical connec- 


—— tions? Efficient, rapidly operated Burndy HYTOOLS 
k soe 200 \ ERE) and HYPRESSES indent one-piece, pure copper HY DENT 


connectors onto all conductors from #22 through 2000 Mcm. 


Se a. wees With this modern HYDENT connecting method you assure 
am uniform depth of indent, and strong, efficient electrical con- 


nections, every time. But more, you make substantial savings 





Burndy All-Purpose Hytool—Y9M. Hand plier with wire cutter on every connection. You just insert the conductor into the 


and stripper. For conductors No. 22 through No. 10 connector barrel, and indent with the HYTOOL. Nothing 
} 7 simpler... nothing quicker... nothing surer! 
iy No matter what your requirement, Burndy has the right 






tool for your connecting needs . . . hand, portable or bench 
types; manual, hydraulic or pneumatic operation. Get all the 
facts. Send for Burndy HYDENT Catalog Y46 today 


Bibl snes Sibi. es 


Burndy Hytool MY29. Hand-operated —for conductors 
No. 8 through 4/0 without change of dies Hylugs—Hylinks—Hysplices 
are a few of the many 


Hydent connectors. 


Cmte wih 


New York 54, N. Y. 
Burndy Hydraulic Hypress—Y34-B. Foot-operated type; 18,000 Ibs. WESTERN BRANCH: Vernon 11, California 
| . pressure; for conductors No. 6 through 500 Mcm. CANADA: Canadian Line Materials, Ltd., Toronto 13 
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Pearl Street Station in New York City 
set the pattern for modern 
central stations. 


ES 
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Most of America’s new electric power — over 
75 percent of it — is being generated by steam-operated 
equipment... a practice started in 1882 at Mr. Edison's Pearl Street Station, 


grandfather of modern central stations. 


And in selecting boilers for its latest increased steam requirements, the electric 
power industry is continuing an industry-old preference also started at Pearl Street 
— B&W steam. New B&W central station boilers placed in service or ordered 

since V-J] Day have a combined steam capacity sufficient for over nine million 
kilowatts of generating capacity. 

Central stations can always depend upon B&W for boilers that offer 

the last word in efficient, reliable steam generation . . . because B&W intensive 
research and resourceful engineering is constantly concentrated on helping to make 
power more plentiful at the least possible cost. 
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PARTICLE CHARGING ZONE 


FLAT HIGH VOLTAGE 
PRECIPITATING PLATE 


POCKET TYPE ELECTRODE 
WITH SCREEN GRID" PROTECTION 


How Would 





& 


ELECTRICAL 





The basic elements of all electrical precipitator 
units ore fundamental. All require a shell or 
casing with an inlet and outlet, the charging 
electrodes, precipitating or collecting elec- 
trodes, some form of rapping device, and a 
high voltage power supply 
The design of these elements, however 
ond their application to the process of electrical 
precipitation, is the governing factor between 
mediocrity and startling success 
It is highly important then, that the specifying 
engineer thoroughly vestigate the refinements 
and latest developments on these basic ele- 
ments and their overall effect on operating 
efficiency of the precipitator he is considering 
An investigation will indicate that the Aerotec 
Electrical Precipitator is far advanced in the 
four basic steps of precipitation 
1. Charging the particle 
2. Forcing charged particle to collecting 
electrodes 
3. Releasing the electrical charge 
4. Deposition in storage hopper 


RECIPITAT 3 









2? 


Aerotec high voltage electrodes ore sub- 
divided for maximum effectiveness in charging 
and precipitating functions. Highest precipitat- 
ing force is developed between flat plates, 
which provide o uniform field of high intensity. 

To reduce the possibility of reentrainment of 
particles in the gas stream, Aerotec has devel- 
oped a new ‘pocket type’ collecting electrode. 
This unique design insures a dead zone sur- 
rounding the electrodes for maximum efficiency 
on both coarse and fine dusts. Release of carbon 
particles by induced charge, and loss of per- 
formance due to “backionization” are reduced 
to a minimum by this exclusive Aerotec design. 
Alternate rapping of the collecting electrodes 
reduces emission and minimizes stack puffing” 
during rapping periods 

The Aerotec electrical precipitator is on ideal 
secondary for the Aerotec Mechanical Design 3 
RAS, a combination that assures the highest 
efficiency possible in dust collection ... an effi- 
ciency that will meet the most stringent dust re- 
quirements of today . and tomorrow. 


New literature on Aerotec equipment is available on request. 





Project & Sales Engineers 


THE THERMIX CORPORATION 


First National Bank Bidg. Greenwich, Conn. 
(Offices in 28 principal cities) 
Canadian representative: T. C. CHOWN, Ltd., 1440 St. Catherine St. W., Montreal 25, Quebec 


AEROTEC CORPORATION 


GREENWICH, CONNECTICUT 


THE 
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GROUND ROD 


NO FINER 
GROUND ROD MADE! 


-also a companion Clamp; 
buy them together 


he Blackburn Copper-Clad Ground Rod is 

completely covered, including the driving and 
point ends, with a thick protective coat of pure 
copper, molecularly bonded to a strong steel core. 
Also, it has a rolled finish to produce a hard, scar- 
resisting surface. In short, it is a stronger, more 
rigid rod, for better driving. Available now—ask 
your Jobber. 


Lg 
ry) east 7 
Lt 
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eT Teta 
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JASPER BLACKBURN PRODUCTS CORP. - ST. LOUIS 6, MO. 
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When the ‘Banshee’, the Navy's F2H-1 twin \\ \\" 
. \ 


jet fighter streaks away from a sleek Navy carrie: 


and begins climbing “upstairs’’ at more than 7,000 pon to do the job successfully because it retains 
feet per minute, BH Fiberglas Sleeving rides along ts remarkable flexibility, heat resistance and di 
in its selected insulation job. This outstanding electric strength 

carrier-based fighter plane built by the McDonnell BH VFiberglas Sleevings are made to meet 
Aircraft Corporation now gives the Navy an addi specific requirements. Furnished double-braided, 
tional aerial “punch”. triple-braided and heat resistant to 1200°F. if 


t ’ f 1 Stay } ] e«c ’ iW } } 

BH Fiberglas Sleeving has been selected for use ny tays flexible as string because no harc 

by many of the nation’s leading aircraft manufac ening varnish or lacquer is used in its manufactur 

) Guhemtkont > ine t-det te. Use it 

turers because it meets insulation requirements § without fraying ind won't deteriorate. Use tt 
| 

profitabl) in your plant and in your product. Write 


fully and completely. Whether the problem is one 
ta#ay for samples 


of high voltage, fraying, vibration or climatic 


changes, BH Fiberglas Sleeving can be depended F  BENTLEY, Harris MrG. Co., CONSHOHOCKEN, Pa. 


R be Wy f | 7 \ 
, ‘LAUINE Le tif J 





a 
7 
j 
*BHN t g Fibers s \ Bentley. Harris process (U.S. Pat. No. 2 5 Fiberglas” is Reg. TM of Owens-Corning Fiberglas C 
-——— — — — — — — — — — — — — USE COUPON NOW -—--—-—— ee ee 
Bentley, Harris Mfg. Co., Dept. W-33, Conshohocken, Pa 
m interested u Non-Fraying Fiberg Sleeving for 
Pe ee a ee en : _ (size or LD | Send samples, pamphlet and _ prices 
er rhe ) n other BH Products as follows 
a, « wa pe *s of I vol S } les 
(product) ] Cotton or Rayon-base Sleeving and 
; — : ’ Tubing 
so I can see how BH Fiberglas Sleeving stays flexible as string, will not crack when bent. | Tubing 
| Ben-Har Special Treated Fiberglas 


NAME___ een) ee Tubing 
ADDRESS ae 
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..3 LAPP STATION POSTS 


For rigidity... for permanence ... for superior performance 
under arcover ... for elimination of puncture and cracking .. . for 
better operating characteristics under atmospheric contamination 
. .» Lapp Post insulators offer a record of proved advantage. For 
new construction or maintenance of stations at all voltages up to, 


and including, l6l Kv, these units are the logical 1919 specification. 
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LAPP INSULATOR CO., INC. + LEROY, N.Y, U.S.A. 


WORLD 





STEEL TOWERS 
half a milion volla/ 


... designed and fabricated by American 


# 
4, 
\% sy 


£0 starts 


The American Gas & Electric Service Corporation's experimental high-voltage lines at the Tidd Power Plant of The Ohio Power Company. 


HESE two test lines near Brilliant, 
Ohio, are designed to carry over 70% 
greater voltage than any transmitted to- 
day. And for this historic project American 
Bridge Company furnished the suspension 
towers, dead-end and angle towers, as well 
as the substation structures. 
The towers are specially designed to sup- 
port two ground wires, and three super- 


AMERICAN 


BRIDGE 


size conductors required for extra high 
voltage transmission. And they are steel 
throughout — from crosstie anchors to 
ground wire peaks. 

Whether your own project is large or 
small, American Bridge has the men, ma- 
terials and methods to assure you expert 
tower design, fabrication, and erection. 
Just call our nearest contracting office. 


COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Contracting Officesin: Ambridge Baltimore 


Boston - Chicago - Cincinnati - Cleveland - Denver 


Detroit - Duluth - Elmira + Gary - Minneapolis - New York - Philadelphia - Pittsburgh - Portland, Ore, 
St. Louis - San Francisco * Trenton 
United States Steel Export Company, New York 


UNLFED ‘STATES STEEL 

















“How is it better 
than 

ordinary 

strand?” 





That's apt to be your first question if you've never used 
Bethlehem Form-Set strand. The answer is, for one thing, it's 
much easier to handle in the field. 


In Form-Set (preformed) strand, each individual wire is 
preshaped before being laid together with the other wires. 
After this preshaping, it has no tense, inner urge to pop away 
from the neighboring wires. 


To prove this yourself, make a sharp, clean cut through 
a section of Form-Set strand. You'll notice that even after the 
cut, the wires lie calmly in place. No “bushing out” at the 


A cut section of 


ends. No pulling apart. The photo shows you what we mean. 
Form-Set strand 





Naturally, this sort of strand is easier to insert in fit- (enlarged). Not a 


wire out of place 


tings. It's a great time- and temper-saver. Linemen like it: 
work much faster and better with it. 


Costly? No! The extra cost of Bethlehem Form-Set 
strand is so little as to be negligible. Try it the next time you 


» 





Note, too, the smooth, uniform betha 





’ : * nized coatin ductile zinc jacket that 
place an order for strand. After that, we don’t believe you will Se ee eee 

protects against corrosion. The betha 
nized ‘armor’ is available in three 


ever want any other kind. 
different weights 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 


| 
Pala 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


STEEL 
aoe 


Bethlehem FORMSE7 Strand 
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The New, !mproved 





Oil Circuit Recloser 
received Industry Wide Approval 


because of these 
PLUS Features -- 

















® Oversize 6% Gallon Oil Tank 


® Heavy Double Arc-Resisting Alloy Contacts 


. 


Two Full Rated 15,000 Volt Bushings 


® Choice of Operation Sequences — 4 Fast to 
4 Slow, or Any Combination of Fast and Slow 


@ Operation Sequence Is Easily Changed 
by Shifting of a Single Cam 


The OCR of Tomorrow—Available Today 


New time current characteristics enable you to use the 
Kearney OCR regardless of the type now on your poles 


4224-42 CLAYTON AVE. - ST. LOUIS 10, MISSOURI 
Canadicn Plant, Guelph, Ontario 





ee 
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"SOO transformer years 
of service convince us 
'CSP' is better" 


The record is clear and complete in this case history of the way “CSP’’* transformers 
practically eliminated outages for twelve years. 
The facts are these: 
In 1932, the utility built a line to a neighboring town some 40 miles distant, 
using conventional-type transformers. The next four years were plagued with 


service calls to this line because. of both lightning and overload outages. 


In 1936, two “CSP” transformers were installed in an effort to find a way 
to halt the mounting service costs. So successful were these two installations 
that additional “CSP” units have been added each year, until now over 
500 transformer years of service, with only one transformer failure, have 


proved the worth of Westinghouse “Completely Self-Protecting” transformers. 


This much is sure: The 4u/t-in protection of “CSP” transformers reduces outages on 
both lightning and overload. Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. ~~. J-7052 


* Trademark — Reg. U.S. Pat. OfF 


WANT MORE FACTS? Here are 36 pages 
of product information you'll want to have 
about Completely Self-Protecting trans- 
formers. Covers construction, operation, 
mounting and servicing. Ask for B-4249. 


Call the Westinghouse Salesman 





Westi nghouse 


SINGLE PHASE THREE PHASE BANKED SECONDARY 








GUMEGK 
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selected ie two more big ss units... 






Two more big turbines get the safe, sure, long 
lasting protection of Gulfcrest, the world’s finest 
turbine oil! 

The selection of Gulfcrest for these two new 
turbines, among the largest in the world, was the 
result of outstanding operating experience with 
this great oil. 

Extra refining is the important reason for this 
performance record! Gulfcrest Oil is not only re- 
fined by conventional methods, but is superrefined 
by Gulf’s exclusive Alchlor Process. 


This extra step removes as much as 15% of con- 
ventionally refined oil—the 15% that contains the 
hydrocarbons most apt to oxidize and form 
sludge, emulsifiers and harmful acids. Write for 
your copy of the booklet ““Gulfcrest Oil for Steam 
Turbine Lubrication.” 
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68,750 KW Each | 


pecan RELATES 


Two new 168,750 kw turbo- 
generators recently installed at 
the Philadelphia Electric Com- 
pany’s Southwark Electric Gen- 
erating Station at Philadelphia, 
Pa., get the right start for a long 
life—with Gulfcrest oil. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
New York + Philadelphia 
New Orleans + Houston 


Boston - * Pittsburgh + Atlanta 


+ Lovisville + Toledo 


RR eee ae 


LUBRICATION 





April 9, 1949 @ ELECTRICAL WORLD 


Safety. Crouse-Hinds Electric Clock is safe to use in locations where explosive 
atmospheres are likely to be present. 


Easy to read. This large electric clock has a dial 13 inches in diameter scien- 
tifically designed for easy reading. The face is satin finish aluminum with 
numerals, hour and minute hands in jet black, and a sweep second hand in 
brilliant red. 


Attractive case. Finished in metallic gray enamel. 


Easy to maintain. Can be taken apart in a jiffy.... without special tools. 
Can be reset without opening the case. 


Small housing. The motor and all electrical connections are enclosed in an 
explosion-proof CONDULET* housing only 5-3/4 inches in diameter. 


Two styles. The clock is furnished in two styles One is for flush mounting 
where concealed conduit is used. The minimum depth required for the 
CONDULET in the wall is 3-1/2 inches. The other style is for surface mounting 
where the conduit is on the surface of the wall. Either style can be flush 
mounted on a panel. 


Adjustable. The CONDULET body can be mounted for either vertical or hori- 
zontal conduit connection. 
Listings on new Page 12J, Section 85, CONDULET Catalog 2500. 


Crouse-Hinds complete line of thousands of CONDULETS includes a cast out- 
let for every purpose in ordinary and hazardous locations. 


CROUSE-HINDS COMPANY 

Syracuse 1, N.Y. 
Olfices: B Boston — Buffal Chicago — Cincinnati — Cleveland — Dallas — D 
Kansas City ngeles — Milwaukee — Minneapolis —- New Y hia 
Seattle — St. Louis— Washington. Resident Representatives: A 


on — Indianapol 





> ~San Francisco 
ans — Richmond, Va. 
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*CONDULET is acoined word 
registered in the U. S. Patent 
Oftice. It designates a product 
made only by the Crouse-Hinds 
Company. 


A 
Nationwide 
Distribution 
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Celanese Exposure Tests 
indicate long term service from 


Evel CONDUIT 


LEVEN test specimens of Everdur’ Rigid 
Electrical Conduit, 34” 
mounted on top of cooling towers of the 
Chemcel Plant at Bishop, Texas, graduated 
with honors from a 95-day course in com- 


nominal size, 


pound exposure. 

These 2” long test sections were exposed 
to sunlight, continuous water vapor spray, 
plant fumes, plant Northeast and Southwest 
winds and a temperature range of 32°F. to 
87 F. 

Examination showed no pitting of samples 
and an average corrosion rate of .000395 
i.p.y. “During the test,” states the Metallurgi- 
cal Laboratory report, “the surface of the 
specimens became coated with a thin, black 
corrosion product film which would be in no 
way detrimental in the service intended.” 


“Everdur Conduit would,” the report con- 
tinues, “at the rates determined, last indefi- 





General view of Chemcel Plant of Celanese 
Corporation of America, Bishop, Texas, where 
organic chemicals are produced from petro- 
leum gases. 


nitely in service as electrical conduit in the 


locations tested.” 


Everdur Copper-Silicon Alloy Conduit pos- 
sesses high strength, is non-magnetic, work- 
able and weldable. It is available in two wall 
thicknesses: rigid conduit (RC) in nominal 
sizes from 14” to 4” inclusive; and the thin- 
ner walled electrical metallic tubing (EMT) 
in nominal sizes 33 to 2” inclusive. Complete 
lines of fittings ... connectors, couplings, out- 
let boxes, etc....are available in Everdur 
Alloys from leading manufacturers. 


ANACONDA 


t 4 


ELECTRICAL CONDUIT 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass LTD., 
New Toronto, Ont 
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IN RUPTOR DEVICES 


SIMPLIFIED DESIGN ASSURES 


HIGH-SPEED PERFORMANCE 
WITH SHORT ARCING TIME 


- 2 


TYPICAL 
TURBO-RUPTOR 
DEVICE 





\ \ J HEN BAYONET contact (1) drops from the stationary 
contact (2), an arc is initiated in the oil-filled pressure 
chamber (3). Pressure from the gas generated by the arc 


causes the oil to swirl down dual helical throat passages (4). . RUPTOR OR TURBO-RUPTOR DEVICES 


Pp Seeaseessesseeseseee2eeee eaaeceee seaceea gy 





' 
' 
These restricted, converging passages force jets of oil into : ARE USED ON THESE ALLIS-CHALMERS ; 
the elongating arc and against the moving bayonet arcing- ' OUTDOOR OIL CIRCUIT BREAKERS ' 
tip. This turbulent action disperses the arc and waste prod- : ' 
ucts, completing interruption at an early current zer : : 
Ss, com} g interruption at an early current zero, ' TYPE BZO- TYPE FZO- ! 
The simplified Ru pior interrupting device has no moving 160... 69 150...144 
parts to bind or fail, Stationary contact segments provide weeeg eens kv a by ; 
) ; oaas aa . =e 9¢¥ 
self-wiping, high pressute contact with the movable bayonet opening, 20- opening, 20- 
for low resistance and low temperature rise cycle re- 4 cycle re- 
‘ ‘ closing. closin, 
Check with your nearby A-C representative for the com- ae — ' 
| plete story of this feature... and others of Allis-Chalmers 
oil circuit breakers in ratings to meet all your needs. Or ; TYPE FZO- TYPE O... 
mutite: clinees : 151...69kv 14.4kvto23 
> A § — 5- or 8- 7 kv—8-cycle 
Ruptor and Turbo-Ruptor are Allis-Chalmers trademarks. cycle open- j Opening, 35- 
| ing, 20-cycle i cyclere- 4 
' | reclosing J closing ' 
ALLIS-CHALMERS, 932A SO. 70 ST. , ; 
MILWAUKEE, WIS intake ei cack cal ae 


ALLIS-CHALMERS “ 


Pioneers in Power and Electrical Equipment From Generation Through Utilization 
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The NEW 
EXIDE-MANCHEX BATTERY 


An important feature of the new Exide- 
Manchex Battery is the famous manchester 
positive plate with its unique lead button 
construction. The buttons, rolled strips of cor- 
rugated lead, are pressed into holes of the lead- 
antimony grid. Forming action expands the 
buttons and locks them securely in place. Only 
a comparatively small portion of the total lead 
is formed initially into active material... the 
remainder is available for gradual conversion 


in service. 


Negative plates, separators and other elements 
are designed to match the long life and efficiency 


of the positive plates. All combine to provide 





eer 
MAME) 


TnL 
Ae 


a battery of exceptional power and long-lasting, 
trouble-free performance. 

Use Exide-Manchex Batteries for switchgear 
and control bus operation, emergency light and 
power, and other storage battery services. It 
will provide up to 100°; more capacity in the 
same given space. 


> 






BATTERIES 


1888... DEPENDABLE BATTERIES FOR 61 YEARS...1949 


ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited 


Toronto 


April 9, 1949 @ ELECTRICAL WORLD 





ea _ ane 


be 


ow ‘WO CEIl ING” On INFINITE KVA ine: 


VALIMITOR ~~" 


STARTER 


EC&MVALIMITOR’ “STARTERS” 


Are easy to apply—No calculation of 
short circuit capability necessary. 

2 Will not be out-moded by future growth 

* in KVA—at plant or central-station 
source. 

3 Require no spare-units—no fuses to re- 
place after a fault. 

4 Reduce effect of ‘‘short’’—clear back to 
the power source. 

5 Give permanent protection—today and 
forever. 









2300-4600 
Volt Motor 














“Trade Mark (Volt-Ampere-Limito ) 










These EC&M Starters cost about the same as “standard’’ 
starters which are equipped with high interrupting 
capacity fuses. But the EC&M VALIMITOR Starter is, 
in itself, a unit of high interrupting ability. With fault 
currents limited to a maximum of 25,000 KVA (steady 
state current), the well-known Type ZHS, 


| heavy-duty, magnetic contactor clears the 
| circuit quickly. To re-start, just press the 
start button. 

As you plan 2300-4600 volt motor 
| drives, bear in mind that VALIMITOR 
| protection is PERMANENT protection, at 
one cost. Nothing to change later on—no 
replacements or spare-units to stock. Spec- 
| ify EC&M VALIMITOR Starters. 

| Short Circuits get TOUGHER 


Contactor lifts out without dis- to handle as POWER grows 


smn any leads or bolts. 


Write for No. 23 Issue of “THE EC&M ACCELERATOR” completely describing VALIMITOR Starters 


THE mest tT Lt & MFG. co. 
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AVAILABLE IN RATINGS 


More than fifty years of transformer building 
experience has been incorporated in the design 
and construction of Wagner dry-type load- 
center transformers. Especially developed to 
meet industry's need for larger transformers for 
use in plant power distribution circuits, these 
units are compactly housed in neat, attractive 
enclosures, which can be arranged to include 
primary and secondary switchgear compartments 
to form readily accessible, closely-coupled unit 
substations. Complete enclosure of all equip- 
ment protects against accidental contact with 


oJ 


_ 





FROM 100 TO 2000 KVA 


live parts. Relatively light in weight, so they can 
be used in multi-story buildings, they are readily 
adaptable to any installation requirement. 


Bulletin TU-56 describes in detail the trans- 
formers, the enclosures, the various types of in- 
coming line sections available, and the optional 
equipment and accessories that can be furnished 
Write for your copy today. 


Wagner Unit Substation Transformers are also 
available in oil-filled and Noflamol types. Bul- 
letin TU-181 gives information on the complete 
line of Wagner Power Transformers. 


Wagner Electric @rporation 


6456 PLYMOUTH AVENUE, ST. LOLIS 14, MO., U. S. A. 


fae onan Wagner Engineers on All Transformer Problems 


< ay 
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BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS + MOTORS + UNIT SUBSTATIONS 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 
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wom POLE STAR 


you can be sure of the 
NEWEST and FINEST in 
Distribution Transformer 
Design, Construction 
and Performance 








\ 


RECESSED 
TANK SHELL 








The Pole Star Transformer, conceived and 
developed by Pennsylvania Engineers, is one 
of the country's first, really NEW Post War 
Distribution Transformers. The physical ap- 
pearance is decidedly different because pockets 
and pocket bushings have been eliminated and 
replaced with new high voltage sidewall 
mounted bushings and streamlined insulating 
caps. The advantage of removing the core to 
repair or replace the coils has not been over- 
looked in the new cold rolled steel core design. 
The Pole Star Transformer, now in its second 
year, is receiving wider and more enthusiastic 
acceptance. We believe this is a result of its 
fine performance record as well as its many 
mew desirable features. 


CUTAWAY OF HIGH 
VOLTAGE SIDEWALL 
BUSHING 


CORE AND COIL 
ASSEMBLY 


PRESSED STEEL CORE 
FRAMES 


“Wy INSULATING CAP 






GASKETS 


<— SPRING HINGES 
HINGED 


. PRESSED STEEL 
CLAMP 
FIBRE 
mx RETAINING 
Co a RING 













K PS. 


be your guide 








Let the 
POLE STAR 

















Embodyi 
low e 
mag 


gf a new wound core design with an inherent 
ing current, POLE STAR Transformers are 
in sizes 25 Kva and below, 14400 volts and 
Flow, single phase, 60 cycles, OA, conforming to 
E.E.1.-NEMA Standards. Will soon be available in 
sizes up to 100 Kva. 





POLE STAR Catalog No. 349 is yours for the asking. 


TRANSFORMER COMPANY 
Pittsburgh, Pennsylvania 
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Heat a piece of stainless steel pipe to bend it and 
right away you're up to your ears in metallurgical 
complications. To begin with, stainless steel isn’t just 
one alloy. There are hundreds of different types of 
stainless steel, each selected for its resistance to corro- 
sion or its stability at high temperatures. To maintain 
the metallurgical properties which dictate the choice 
of a particular alloy steel, you have to know the tem- 
perature range within which this steel may suffer 
excessive metallurgical changes. And you have to 
have specialized equipment to maintain the precise 


control necessary to avoid these hazards. 


SPT eer ‘ 


Grinnell pipe fabrication equipment includes spe- 
cially designed gas-fired radiant heat furnaces for this 
precisely controlled heat treatment of stainless steels 
and other alloy steels. Multiple burners are strategi- 
cally located to distribute temperature uniformly and 
to prevent harmful flame impingement. Precision in- 
struments regulate temperature and time. 

It’s an intricate business . fabricating alloy 
steel piping. It’s a job for Grinnell prefabricating 
plants because Grinnell has the equipment and mod- 
ern methods, the interpretive engineering, the metal- 
lurgical research facilities and the skilled personnel. 


GRINNELL 


Grinnell Company, Inc., Providence 1, Rhode Island. Branches: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 
Long Beach * LosAngeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 









mounted for long service 





on strong, dependable... 


KaM EBONIZED ASBESTOS 


electrical mounting material 


=A4\ 
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One of many excellent features of the Westing- dielectrically and 







1. Unusually strong—both 
house De-ion Air ¢ ircuit Breaker. shown here, mechanically. 
is the base upon which the assembly is mounted. 


This mounting is made of K&M_ Ebonized 


\sbestos . 2. a material of exceptionally fine 


2. Highly resistant to shock, vibration, tempera- 











ture changes. 


Easy to machine. cut. drill and handle. 


insulating quality and long service life. 


1. Uniform consistency through controlled man- 


Manufacturers have found K&M Ebonized 


\sbestos ideal for mounting apparatus of widely 


















ufacturing technique. 


) Versatile In Use supplied Im Various sizes 


up to 4” thiek,. 


irving kinds and weights. Engineers specify it 





for mounting switehboards, bus bar runs, com- 
partment linings. testing tables. beneh boards 6. Neat, efficient appearance in finished units. 
ind in other applications. All users choose 
Ke EI : : kbonized Asbestos is a tough. dense sheet of 
& wonized Asbestos because it possesses 
a ei isbestos fibre and binding cement molded under 


va high degree each of the 6 bas ( nts 
a high degree 1 6 basie requirement pressure and impregnated withaspecial insulating 


0 lependable electric sulating material 
Pade lable electrical insulating material compound. When built into assembled units, it 
meets the technical requirements of Under- 
writers’ Laboratories. Inc. Write us for further 


letails. Well answer your inquiry promptly. 


- bate made hsbeslos... 
Keashey & Mattison has made it serve mank 





ind since 1873 





KEASBEY & MATTISON 


COMPANY -+- AMBLER - PENNSYLVANIA 


In Canada—artas ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG AND VANCOUVER 
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UTILITY COMPANIES: 


» Lower Delivery Costs 
- Mean Lower Overhead 








You'll agree that a good way to make 
money ... is to save money. 


One good place to watch costs is in 
your delivery operation. For the right 
truck can lower delivery costs plenty! 
Dodge “‘Job-Rated”’ trucks are built to 
do just that. They’re built to fit your 
hauling needs ... save 


you money... and @ ez 





truck engines. It is a high-compression 
engine of advance design . . . which 
insures maximum efficiency, with 
“top”’ economy. 


Each has exactly the right clutch, 
transmission, rear axle, and every 
other unit ... “Job-Rated’”’ for maxi- 
mum dependability, and long life. 


Let your Dodge dealer tell you the 


; to last longer. 7 we a 
} whole ‘‘Job-Rated” story. You'll 
For example, every quickly realize his story makes 
: Dodge truck has one sense! And remember . . . only 
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of seven ‘‘Job-Rated’’ 
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Dodge builds “‘Job-Rated”’ trucks. 
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( _unbtawarsac 
LABORATORIES INC. 3 
INSPECTED / 


RIGID STEEL 
_CONDUIT 






the FORTIFIED full Weight, Threaded, 
Rigid Steel Conduit! 


BETTIS. nade for omg-time protection to wiring. It 


is the rigid steel conduit that is FORTIFIED against corrosive 
elements by the Sherardizing process. Pure zinc is driven into all 
eee eek cir 


= MEEIEEEEITEM swoon nie tor ety snhing. 


= TESTI TS nceads are accuracely undercut to permit com 
pletely closed joiats. 


MESES sends casity without cracking or splitting. 


Re ks oat wen ala 
ing Shera-Solution. 


' ECTIU TTS i fortified for long-time protection to wiring. 


















NATIONAL 





Sold through leading electrical wholesalers. 


National Electric 


:  FPROOUCTS CORPORATION 
1305 CHAMBER OF COMMERCE BLDG, PITTSBURGH 19, PA. 





























hw LATION in construction costs and in operat- 
ing and maintenance expenses has created a new 
relationship between the employment of men 
and the use of materials in electric systems. 
The costs of power stations are now running 
50° more than before the war: underground 
construction costs have gone up more than over- 
head: overhead maintenance costs have gone 
up more than underground. The proportion of 
fuel cost to total operating expense has doubled 
and the margin of income left for carrying the 
investment has been materially reduced for the 


average system. 


This new. situation places much heavier re- 
sponsibilities upon the shoulders of the engi- 
neering and operating management for the 
success of the enterprise. For they control the 
means of saving expenses,” whether they be 


capital, operating, or maintenance. 


Upon completion of the present accelerated 
expansion program to bring capacity up to the 
necessary reserve requirements, depreciation 
and capital charges will be a materially higher 
percentage of operating expense. Maintenance 
and operating expense will follow the trend. 
Substantially higher rates will be necessary to 


carry these expense items if immediate steps 
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Tools for Combatting Inflation 









Cdleriale 


are not taken to hold costs down below present 


levels. 


These costs can be reduced by expanded use 
of mechanized equipment in construction and 
maintenance programs. New and improved ma- 
chines can reduce the cost of pavement removal, 
excavating, trenching, pole setting, concrete 
handling, grading, painting, handling materials. 
hack filling, right-of-way clearing. inspecting 


lines, and many other jobs of equal importance. 


\dd to these the new cost-saving methods the 
engineer has in use of resuperheat, outdoor 
construction of power plants, use of standard- 
ized equipment, centralized control of stations. 
aerial cable, clamp-on wire protection for tree 
areas, buried cable, banked secondaries, capae- 
itors, and all the other improved methods of 


system design. 





Still other savings are available through use 
of chemicals for clearing rights-of-way, through 
patroling lines from the air, and use of micro- 


wave communication systems. 


All of these items are the tools with which 


the engineering and operating management can 


combat inflation. 














What About the Customers? 


IT ISN'T yet clear whether the City of Tacoma. Wash.. 
intends to condemn only the transmission and generation 
facilities of Puget Sound Power & Light. or whether it 
plans to condemn also the distribution system AND the 
customers servable from such transmission and genera- 
tion. 

But the point is an important one. we think. You start 
from the realization that every system in the Northwest 
needs capacity. The reserve isn’t there that would permit 
any system to lose part of its generation plant without 
being relieved, concurrently, of responsibility for serving 
some of its customers. That being the case. if Tacoma 
plans to take the White River and Snoqualmie plants of 
Puget for its own system. without accepting the responsi 
bility for the customers those plants can serve. those 
customers might lose out. certainly would see their power 
supply imperiled. 

It's true that the entire Pacific Northwest is so inte- 
grated that existing facilities are available to serve any 
demand. wherever it arises. Thus. on paper, any such 
transfer of facilities without a transfer of customers 
would merely mean that Puget would be drawing on 
lacoma—or the pool—for more power than it did the 
day before the plants were transferred. 

But if we were customers of Puget. we'd be pretty 
uneasy under such a situation. We'd be unhappy about 
being pawn-like customers of a system which. overnight 
and arbitrarily, had a significant part of the capacity 
our needs demanded jerked from under it. After all, 
Its load 


would remain constant. even if its capability didn't 


Puget couldn't replace those plants overnight. 


We'd be apprehensive, to say the least. about the pros 
pect that Tacoma. in time of emergency on its own 
system. might use the plants that once served us to serve 
Facoma first-—-and help out the pool only second. We'd 
be concerned. in a word. about having been shifted 
involuntarily and without recourse to being customers 
whose only safe supply was available from a relatively 
remote pool, rather than from an easily reached com- 
pany. 

We're not at all certain that Tacoma’s proposed con- 
demnation will be approved without a provision for it 
to acquire load in proportion to the capacity it condemns. 
After all, those Puget customers dependent on White 
River and Snoqualmie have to be served. We don't believe 
any law will permit one power supplier to plunder 
another in such fashion that significant portions of the 
public are left in a perilous vacuum as regards power 
supply. That may be what Washington State’s new law 
implies is legal, but we'll bet that neither Tacoma nor 
the Legislature nor the state courts will let it happen. 

The mere fact, though, that such an alarming possi- 
bility can even suggest itself is new proof of our ancient 
contention—that you only breed trouble when you 
attempt to govern electric power supply by politically 


motivated law or ideology. If its condemnation proposal 
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doesn’t include a proportionate share of Puget’s dis- 
tribution responsibility, then Tacoma isn’t a sober power 
supply 


supplier having in mind its regional power 


responsibilities. It then becomes a political partisan, 
figuring on having a front seat for the kill when Puget 
shall be dismembered. And that’s no way to run a powet 


system, even Tacomas. 


It Takes All Kinds... 


DETROIT’S City Council President George Edwards 
recently refused to go along with an informal vote the 
Council already had taken to drop the city’s appeal from 
the rate increase awarded Detroit Edison last January. 

“IT might be inclined to go along.” the Detroit papers 
quote Edwards as saying. “if sure that the City had been 
viven a fair hearing before the (state) Commission. But 
apparently the Commission tumbled all over itself to 
grant the increase the utilities asked.” 

Inasmuch as the case started in March. 1948. and 
terminated late in January. 1949. the Michigan Commis- 
sion must be a pretty bruised body politic. Ten and one 
half months certainly is a long time for anything to 
tumble all over itself. Perhaps Edwards would have been 
happier with what might be described as “The New York 
treatment.” There the Commission spent two and one 
half vears piling up 8.500 pages of testimony and 400 
exhibits. Twenty-five days after the hearing closed. its 
chairman came through with a $21.5 million rate cut. 
After all, in Michigan there were only 400 pages of 
exhibits and 1.100 pages of testimony, only ten and one 
All President Edwards must do 


is drag things out for another 20 months. beef up the 


half months consumed. 


exhibits, and add another 7.100 pages of testimony. 
Then, maybe, he can turn a $13 million rate boost inta a 
$21.5 million rate cut. 

At the same time.-he might also get a chance to see 
whether Detroit can run a power system any better than 
it can run its street railways. According to the papers, 


Detroit isn’t running its railways at all well. 


London Lights Up! 


ONE OF the most appealing news pictures in years shows 
London’s Piccadilly Circus bathed once again in light 
luxurious electric light. Its lights were darkened Sept 1, 
1939. April 2 they were relighted——until next Oct. 
Then they go out once again, in negative tribute to 
Britain's continuing power shortage. 

Great Britain wasn’t at liberty to junk its wartime 
controls as promptly as we were able to. Nor did she 
thrive under continued restrictions. as we did when ours 
were lifted. Still, it's encouraging to find that “austerity” 
is human enough even for a six-month interlude when 
one is possible. Britain’s next power target. with this 
one achieved. must be an end to any peacetime restric- 


tions on electric power. 
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The Electrical Week 








For the nation’s electric utilities the recent weeks 
have brought good news. Common stock issues have 
been well received on the market ... More good news 
came from Chicago, where last week the Third Inter- 
national Lighting Exposition was held. Here the 
industry was told that not only is lighting good busi- 
ness today but also that it will get better in’ the 
future . . . Utilities know that they are blamed 
unjustly for much television interference. At a meet- 
ing of the PEA Communications Committee, an FCC 
engineer confirmed this. He also told of what action 
FCC has taken to track down causes of interference 

And at Cambridge where Massachusetts Institute 
of Technology was inaugurating its tenth president. 
Dr James R. Killian. science and engineering were 
challenged to rise to still higher concepts of world 
citizenship by prominent speakers from the world 


over, 


One switchgear maker will start L950 with a six months’ 
backlog. He expects business lo hold up well for two or 


three vears after that. 


Potomae Electric Power Co's “battle of the stacks” 
ended without casualties. Civil Aeronautics Admin- 
istration never withdrew its protest against height of 
stacks at the new Alexandria. Va.. generating plant of 
a Pepco subsidiary. But the plant's first (of two) 
$0.000-kw units will go on the line in June. CAA 
feared the stacks would interefere with traffie at a 


nearby airport. 


Cities have been getting a break on streetlighting costs. 
Utility income from street lighting last year was 17'c¢ be 
low that of 1931. But utility output jor streetlighting was 
just above that of 1931. Lighting manufacturers say the 
figures show the need for more and better lighting, esti- 
mate that $500 million is needed to do the job. They figure 
the kwhr consumption would rise from 2.5 to 8 billion 
kwhr if proper streetlighting were installed throughout the 
country. Savings on automobile insurance alone would 
pay for the expansion, they add. Existing programs in 


seven major cities call for expenditures al S5B.300.000, 


Here's the Argentine way of preventing utility 
strikes. Some years ago a utility threatened with a 
strike was told by Madame Peron to meet the work- 
ers’ demands. Management said it would mean bank- 
ruptey, but the president’s wife ordered wage boosts 
anyway, saying the company would be taken care of. 


It was taken care of, not with rate increases that 


i i fcr 
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would have boosted living costs. but with 100,000 
pesos monthly from the Central Bank. Source of the 


story says the payments were made for two years. 


The Ohio CIO Council has endorsed construction of 
the Lake Erie-Ohio River conveyor belt line (EW. Feb 12. 


p 77). 


“Federal water development projects now under 
construction involve a greater expenditure of funds 
than have been expended for all projects completed 
prior to June 30, 1947. Projects not yet under con- 
struction but proposed in agency advance programs 
call for an estimated expenditure of approximately 
$20 billion—four times the amount involved in proj- 
ects under construction.” according to the Hoover 
Commission's Task Force Report on Natural Re- 


sources, 


The British Columbia Electric Railway Co is nou 
serving 207.324 customers, and the average domesti« 
customer used 1,812 kwhr in 1948. 


Even Republican Congressmen have mixed feelings 





regarding federal competition with private industry. 
California’s Sen William Knowland, for example. 
has told newsmen he favors construction of the pro- 
posed New Johnsonville steam plant by TVA. But 
he said federal construction of steel production facili- 
ties would constitute an “unwarranted” invasion of 


private enterprise. 


One manufacturer of electric motors expects that Amer- 
ica’s installed horsepower per worker will expand by one 


half hp per year from today’s 7.5. 


Notes From The News 


River navigation interests in the Pacifie Northwest 
have joined with private and public power proponents 
to have the lee Harbor Dam project approved by 
Congress . . . The Ontario Hydro-Electric Power 
Commission has bought property adjoining its old 
Hamilton steam plant. Eventual use will be as a 
new steam plant to provide auxiliary power for the 
. Coal stocks of electric 
utilities on Mar 1 were sufficient to last 100 days... 


Hamilton-Toronto area 


Illinois Power Co is seeking an injunction to bar con- 
struction of a municipal power plant in Morton, Tl. 
The utility claims that the plant would be inferior 
to that authorized by the voters ... The Appalachian 
Electric Power Co has the natives of the Kanawha 





71 














EXECUTIVE BOARD of the 
courses designed to increase efficiency and accuracy 
Newell, Tampa Electric Co; S. B. Mansell, City of Jacksonville 


Metermen’s 
Left to 


Southeastern 
nokt 
C. N. Neimeyer, New Orleans Public Service, Inc; C 


Walker Electrical Co 


Manufacturing Co’ W. A. Keller, Westinghouse Electric Corp 
Hilley, General E’ectric Co; Jett Horney, Sangamo Electric 


\ alley 


area coal is usually 


River bewildered. In this great coal mining 


exported. but Appalachian is 


importing. There's a good reason. The imported coal 


is of a cheaper grade . As a part of its employee 
welfare program. Toledo Edison Co has blood-typed 
its 1.200 employees at a cost of about $1.300 ... Nor- 


has figured that rationing in the winter 


of 1947-48 


lost production. 


way power 


cost’ Norwegian industry $20,000,000) in 


Legislation: 

The Ohio Lecvislature has sent to the rovernor a bill 
extending through 1951 the 0.65°) public utility excise 
tax which was enacted during the depression to aid in 

nancing poor reliel The Public Utilities Committee 
ot the North Carolina House has killed a bill te put rural 
operations of nm unicipal systems under State Utilities 
Commission regulation i domed paeabiton ahs 
would have permitted Ie isconsin to establis) a Little 
TI i has heen dele ated hy the {ssembly. 
Construction: 

New $80,000 building of the First Electrie Co- 


operative Corp, Jacksonville, Ark.. was opened Mar 


31. Structure contains offices. all-electric demon- 
stration kitchen. supply rooms. and workship 

Ground has been broken for the second section of 
Power & Light Plant at 
Ohio. Completion of the nine-story. 


$14 million building and placing of the station's 


Dayton Co’s Hutchings 


Miamisburg, 


third 60.000-kw generator is expected by early 1951. 
Later addition of a third section will bring the sta- 
tion’s capacity to 360.000 kw ... Eight miles of mer- 
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Paul D i nore 
G. Mann, City of Albany; Thurmon Doub and Frant Fonda, Florida Power & Light Co 
C. L. Drummond, Georaia Power Co; and Prof. E. F. Smith, University of Florida 
H. A. LaMaster, Rural Electrification Administration; Tom Pendray, Tennessee Valley Authority; Joe Perry, Anchor 
S. B. Vaughan, Florida Power 
S. S. H. Stiles, Florida Power 


Associati»n at recent meeting at Tampa set standards for programs cnd short 
front row, E. E. Doudna, Electric Power Board of Chattanooga; W. B 


Florida Power Corp; L. B. Boaz, Nashville Public Service 


Back row, R. H. Fleming, Sangamo Electric Co; Carl Owens 


Cliff Randolph, Florida Power & Light; R. D 
and Walter V. Gearhart, Walter V. Gearhart Co 


cury vapor lamps. recently lighted on Fort Worth’s 
Kast the 
street 


such 
The $136.000 


Lancaster Street. constitute longest 


illumination in the Southwest. 


cost was shared by the City and ‘Texas Electric 


Service Co... An FPC examiner has recommended 
denial of Linoma Power Co’s application for a six- 
month preliminary permit to build a hydro project 
on the Platte River near South Bend. Neb. He 


the project was not shown to be consistent with any 


said 


well adapted water resource plan and the company 
had failed to prove financial ability to carry out neces- 


sarv investigations 


Financia!: 


Fast Coast Flectri Co has asked I irginia ¢ orporation 


S100 000 
Proceeds will go for 
Idaho Power Cos 1918 net 
19% over 1947 

FP¢ 


) 


Commuisston permisston (o- issue worth of 


sinking fund debentures 


evilensions to he sysfem 


income was $2.736.681. a cain of Gross 


operating revenues went up ISS has approved 


a Moutain States Power Co issue of S2 million tr 


30-year first mortgage bonds and 50.770 shares of no- 


par-value common stock. ... Stockholders of Columbus 
& Southern Ohio Electric Co have approved a proposal 
to split the company’s common stock two for one. chang 
> million shares at S10 
... Tueson Gas, Electric Light & 


Power Co has received Arizona Corporation Commission 


ing outstanding common from 1. 
par to 3 million at $5. 
approval to finance a $4,226,000 expansion program. 
The company plans construction of a larger power plant 
and expansion of existing facilities Southern Cali- 
fornia Edison Co will issue 800.000 shares of additional 
common stock, Adjustment of the dividend rate on kdi- 
son common also is under consideration. 
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Utility Common Sales Rise in March 


Receptive Market Absorbs New Issues at $1.2 Million-a-Day Rate; Equities’ 
Sales Must Keep Pace to Provide Funds Needed for Construction Programs 


COMMON stock financing bv electric 
utilities took off like a frightened pat 
tridge last month. But the experts were 
far from convinced that the volume of 
new utility equity sales would be dupli 


cated 


very often through the rest of 
the year 
During a 50-day period running 


from the last days of February through 
the latter part of next week, the pros- 
pect is that more than $60 million in 
new electric utility common stocks will 
be sold all all 
issues are sold, and using the price to 
the public. the total would be 
816, 825—62°7, of the new money raised 
from common stock sales by the 
tric utility industry in all of 1948.) 


(Assuming shares of 


$62.276 


eles 


Many Other Sales 


This Feb 23-Apr 14 reeord wasn’t by 


any means the only utility common 
stock activity under way. It represents 
new money only. Three issues were to 


be sold this week 


one of them involv 


ing | million shares. Another big issue 
involving the sale of existing stock 
owned by a holding company was to 


end early next week. And there are a 


numt 


ver of common issues now in regis 
sale later this vear. 
lying up the activity of Mareh and 


early April with the success of several 


tration for 


issues in January and February. one 


market expert ventured the prediction 


that the market for electric utility 
equities is getting a thorough testing 
But he would not predict that the 
volume would continue. or that the 
1949 total, whatever its size. would 
equal “what the utilities ought to be 
selling in equity securities.” 


New Interest in Utilities 


Another expert, Harold Young, of 
Eastman, Dillon Co. has spoken pub- 
licly of “the 
public utility common stocks.” He cited 


renewal of interest in 
a number of factors that contribute to 
this renewed interest, among them the 
utilities against defla- 


- 1 
cushions have 


tionary tendencies 
Wall Street men agree that whoever 


sells stock davs 


does so on a relatively high yield basis 


new common these 
For example, selected new utility equi- 
sold at dividend yields 
from 7.14% to 8.67% in January: 
6.50% to 8% 
to 8.29% last 


ties ranging 
from 
in February. and 6.48% 
month. There 


isn’t any 
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Signs of the Times? — Recent Common Stock Sales 


Company 


Central Maine Power Co 
Southwestern Public Service Co 
Delaware Power & Light Co 

Pacific Gas & Electric Co 
Cleveland Electric Illuminating Co°* 
Wisconsin Electric Power Co‘ 
Minnesota Power & Light Co 
Connecticut Light & Power Co 
Ohio Public Service Co 

Mountain States Power Co 

Tucson Gas, Electric Light & Power Co’ 





+ of Shares $ Price 
286,496 15.875 
112,486 25 
232,520 18.50 
754,038 25 
464,912 33.50 
266,093 15 

59,090 21 
48,675 50 
1,000,000 16 
50,770 31.75 
66,000 7 





Sale began Feb 23 
Apr 14 *361,840 new shares 


that such financing is 


more costly than 3° 


irgument = but 


debt issues. whose 
deductible 
nayment otf Income taxes 

But the bankers 


equity finaneing, 


interest charges are hefore 
that 


more 


point out 


even though 


costly, is a relatively inexpensive in 


solid 


surance premium toward a cap 
ital strueture—something which is vital 
to an expanding industry that must 


keep coming back to the market for 
ew money 

the 
utility common stock sales have 
this vear’s market 
January States Utilities offer 
278.479 shares, at $16.80. to the public 
The issue was reported to have sold 
well.” At the 
monwealth & Southern 
of 600.000 shares of Southern 
Gas & Electric 
Southern Indiana 

shares concurrently 


In anv event, financial men 
agree 


well in 
saw Gulf 


done very 


“very same time, Com 
was disposing 
Indiana 
in an offering at $19.50 
offered 85.000 


the 


new 


ind issue was 


‘very well received.” 

February. Southwestern 
offered 112.486 
rights that expired March 8, at 


The market preparation job done 


Late in 


Service shares 


regular 


g2°; 


on this issue was superb, for 


-ubseriptions amounted to and 


over-subseriptions totaled 119° of the 
issue 

Scheduled for sale this week are 
three issues. Of these. a combination 
offering by Cities Setvice and Ohio 


Public Service of 1 million shares of 


OPS went to under- 
should an idea 


the market continues to be 


common, which 


writers at $15.03. give 
of whether 


impressed with electric utility equities. 


Rights expire Apr 10 
Sale expected Apr 6 


Rights expire Apr 5 Rights expire 
Sale expected Apr 7 


Of these. 638.160 shares represent 
Cities Service holdings. The remainder 
are new shares. 

Other issues to be sold this week are 
Tucson Gas, Electric Light & Powe 
Co, with 66.000 shares of new stock 
and Mountain States Power Co. with 
50.770 shares. SEC release of these 


issues was expected. with public prices 
at $17 and $31.75, respectively. 
Another 
~tow k 
company will close Apr 11. Anticipated 
from that offering—about $36 
are substantially greater than 
the 
for new issues. The securities 
of the New York State Elee- 
tric & Gas Corp. They were offered at 
$41 to GPU stockholders. The 


heen excellently received 


distribution of existing 


owned heretofore by a holding 
revenues 
million 
those of most productive month 
last year 


are those 


issue 
has 

Still another large offering of new 
common stock closes this month. That 


is the 754.038-share issue of Pacific 
Gas & Electric common, issued on a 
one-for-ten basis to existing PG&E 


shareholders at $25. It is reported to 
be going well. 


Half a dozen other 
are reported to be preparing new com 


electric utilities 
mon issues whic h would he sold other 
than to holding companies 

By comparison with the total 
of new common stock in 1948 and 1947. 
the March look 
prodigious. Electric Institute 
totaling $78 
$100,950,000 in 
last 


sales 
sales of issues 
Edison 
show new 
million in 1947 and 
1948. The largest month's 
vear totaled $22.350.000. 
On the hand, if 


new 
figures Issues 
sales 
the 


other power 
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business is to do as well in 1949 as an 
EveerricaL Worip survey late last 
vear indicated, the industry has a long 
way to go, despite an excellent month 
in Mareh. The survey indicated that 
15° of the 1949 construction budget 
or $322.900,000—would be raised from 
common stock sales. It would take five 
months as good as March to get close 
to such a total 

Prospects that the market will be 
eceptive to electric itility equitles, 
ronically, seem related in large part 
o deflation. Eastman. Dillon's analvst 
Harold H. Young has pointed out sey 
ral such angles. He finds that. just as 
tlie s(pueeze ot reg tlate 1 rates and 
-Ing costs made utility equities ti 
ittractive during the inflationary pe 


riod. “this line of reasoning applied in 


e negative fashion as an argument 
igainst utilitv stocks becomes a strong 
factor in their favor.” 

With deflationary tendencies ay 
I] sides.” Young declared 


s recognized that utility 


pa 
on a 


‘ ompantie = 





will be favorably affected Further 
more recognition I< beige given to the 
act that in a period of recession. util 
ity companies are not affected near 
as unfavorably as many other type- 
enterprises.” 

The faet that loss of industrial lead 
today is not so serious tility ey 
enues as it might be under other co 
litions is another of Young's point- 
When low-rate industrial yusIness 
emg carried is has been the case To 
Vears. DY equipment that XY pensive 
to operate, a slackening r stk oad 
tends to find the revenue loss largel 
offset by reductions in operatit cost 


Accordingly.” 





tv stocks are peme regarded ta 
rrablv in ] od Ww theught 
~ t y given to t a t t i ects 
0 nvestments. In the ecent ist. thre 
irket for utilitv shares = been me 
itistactoryv.§ that that t t 
lustrial or rail groups. Furthern 
ix of t co I tock t 
' tt active ’ i o I 1 i 
if i- wen done in t it ew 
vears to improve the quali ot lity 
Mpa st irities New cor t ‘ 
culation and an enlightene titucle 
the part of manager nt ive Ye 
sulte In conservative i ount 0 in 
~ 1 financial st tures 
© 


Feinberg Confirmed 


Benjamin | Feinberg, Republican 
leader of the New York Se ile 1as 





SIGNS OF THE TIMES are these in London's Piccadilly Circus 


They don’t look very 


unusual to Americans, but thousands of Londoners turned out to see them. No wonder, these 
are the first illuminated signs that have been seen in Britain since Sept 1, 1939 


Record REA Loan Fund 
Included in House Bill 


\ record annual loan fund for Rural 
klectrification Administration is in 


luded in the 1950 Agriculture Depart 


ent Appropriation Bill) now before 
the House \s approved by the \p 
propriations Committee the measure 
makes $500 million available for REA 
ending thie hs Ved start ne 
July 

\ | propriating ie va 
evolved v the House Com ee to 
yrrovide” thits in Phe Con tee i 

aved thre Ilvet estimate fe REA 
loal tu N tit imounted » S300 
million. In addition. it aut zed ada 
tional RI \ le ling. apt S150 million 


When certified a= necess \ “ 
tary © Agr liture 

Phe Committee's t et ew 
ecord alse or su t Conures 
ona ipprep itty viittye { Coon 
request nd ’ ‘ i 
juent feheren ip} | i - Vier 
in agency sav- Wiget is too low 
Previous ecord REA i nds 
ver withorized by Co ' it 
resent and t a1 - ea lr 
ich vear REA ed a total of S100 
niiiton fe a The age told the 
Committe that inticipated makin 
loans totaling al out S425 millio nti 
t ending ie 3 I soul ive 
t ul ove ean funds at i ne te 
ipproximately S69 4 lien consider 
tbly less tha ~ estimate ¢ it urry 


over When its budget was prepared for 
the President last fall. 

Also approved was a total of $6,063, 
OOO for REA administrative expenses, 
in increase of $44,000 over funds avail 
ible for this purpose in’ fiseal 1949 
The additional funds are toe be used, 


the Committee directed, for loan service 





n “difheult areas” and added “supervi 
sion and assistance” on RE A-financed 
onstruction 
VMeanwhil the House passed two 
er appropriations bills with major 
funds lor construction ot federal 
power facilities. The $593 million Army 
civil funetions measure containing 
ome $565 million for flood control and 
vers and harbors work of the Engi 
neers. Was increased by $7 million over 
\pprey itions Committee's total 
itherizations. The House passed the 
$536 million Interior Department bill 
with irtually no change in the con 
mittee’s recommendations (EW. Apr 2 


Tacoma to Raise Dam Gates 


Tacoma, Wash., City Council has ap 
proved a resolution calling for a 
$55,000 appropriation to raise gates al 
the Alder hydroelectric dam by 4 ft and 
thus produce an additional 10,000,000 
kwhr of electricity each year. The n 
reased elevation will make possible 
storage of an additional 21.000 acre-tt 
of water, aiding power production dur 


ing periods of dry weather 


April 9, 1949 @ ELECTRICAL WORLD 


Ts 








NEMA PRESIDENT 8B. W. Clark opens the International Lighting Exposition at Chicago 


Lighting Field Good, Will Get Better, 
Speakers Tell Exposition Delegates 


LiGhHTING Is a good business today 
ind will get increasingly better as time 
marches on That statement and 
thought was expressed many times and 
in many ways at the Third International 
Lighting Exposition last week at Chi 


B. W. Clark. NEMA © president. 


stated this was true because “the indus 


trv has one interest. one goal. In 1948. 
{ 


it has developed into a $2 billion bus 


ness; and as America becomes even 
more light-conscious, it will go higher 
Incidentally, he concluded “don't 
forget that it is practically a de 


sion-prook business 


Robert MeChesnev. NECA president. 


fated The igreed with the thought be 
cause “we never hear a complaint from 
a customer that his lighting is too good 
But we near plenty of the reverse 
That means as we get better informa 
on and better sales tools we are 


wound to do a better job and. as a re 
sult et more Musiness,” 


rv. NEWA vice-pres 





sized that cooperation is needed to ob 
tain the best possible results. On this 
pont | | lavler. Detroit Edison Co, 
said. “We must spre id more and better 


Information to get the most out of the 
planned lighting pregram™. Ralph P 
Wagner New York Power & Light 
Corp idded that manv rate engineers 
consider lighting as the best tvpe of 


load and that it constitutes from one 
quarter to one half of many systems 


total lead” 
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Speaking on general conditions. Eric 
Johnston, president, Motion Picture As 
sociation of America. emphasized that 

(American business is torn between two 
great fears—the fear of a depression 
ind the fear of secialization. The de 
pression of the “30°s had such a terrify 
ing effect on all of us that people fear 
ts recurrence more than almost any 
thing else. We are constantly waverin 
today between inflationary fever and 
deflationary anemia: we are suffering 
from a disease that IT have characterized 
as economic hypochondria 

“Lf business men will devote less tim 
to worrying about economics and more 
time to doing a better job of producing 
nd selling. we should have nothing te 
fear of another depression. With regard 
to socialization I think we are in less 
+} 


inger than we were in the 30's. wher 


\merica came verv close to divorcing 


capitalism and marrying socialism” 


An atomic power plant mieht cost as 
much as $375 per kw Ward F. David 
son. Consolidated Edison Co of New 
York, stated. “The turbine reom and 
switch galleries would need to be 
changed little from those now in use 
ind we may fairly assume that their 


costs would net be changed appreci 


ibly: however. the nuclear beiler room 
component would cost from four to 
five times that of a coal-burning in 
-tallation”. 

Fixtures on display in the Exposition 
Hall showed a greater and more divers 
ise of plastics. a greater influence 
louver-all ceiling. and extreme care 
design to facilitate maintenance, re 
lamping, and cleaning. There were 
ilso a greater number and diversity of 


fixtures than in previous vears 


At the right are the Gold Seal Award winners 


Hacking, British Power 
Deputy, Will Tour U. S. 


Sir John Hacking, deputy chairman 
in charge of operations for the British 
Electricity Authority, will arrive Apr 
18 in New York for an extended tour 
of the United States. On his visit he 
will investigate American practice in 
regard to electric generation and power 
supplies in general 

His proposed itinerary includes trips 
to practi ally every major private utility 
system in the United States, the Tennes- 
see Valley Authority and some other 
major public power projects. and to a 
number of plants of major producers of 
electrical equipment. 

Sir John will also attend the United 
Nations Scientific Conference on the 
Conservation and Utilization of Re- 
sources, Where he will speak on “Some 
Experiences of the Operation of | the 
Electricity Grid System in’ Great 


Britain.’ 


4 Franchises Granted 


Four towns served by the Interstate 
Power Co have granted the utility 15 
vear franchises. Renewals were ip 
proved by Montgomery and Lamberton 
Minn... and new franchises were 
awarded by Northrop, Minn., and West 
Mitchell, Lowa. 


Vote Required for Sale 


New Smyrna Beach, Fla.. can't sell 
its electrical distribution line in Sam 


foc- 


sula without appreval of 75° of the 
freeholders. according to an = opinion 
given by the state attorney general 
Florida Power & Light Co wants to buy 


the line 


75 








000 kw. Heckman claimed. Individual 
receiver drain varies from 250 to 750 w, 
depending on the size of screen and 
type of receiver. It is inherently high 
power factor load. 

(pplication of micro-wave radio to 
utility industry communication and 
control situations was discussed by 
R. G. Maddox, Federal Telephone & 
Radio Corp. Modern multiplexing sys- 


tems offer means of getting as many as 
24 channels from a single terminal and 1 
greatly reduce the cost per circuit mile 
to own and operate. For example. fixed 
charges on a 100-mile system with two 
terminals and two intermediate repeat- 
ers range from $11 per circuit-mile per 





month for a single channel to as low 
as $1 for 23 channels. A single-chan 
nel. two-terminal, 35-mile system costs 
about $15 per circuit-mile per month 
With 23 channels the cost is $2. 
Analysis of the procedure of 36 utili- 
ties in the operation of mobile radio 


? 
; 
I 
2 
‘ 


systems for emergency dispatching, 
prese nted by H. F. Kelso. a committee 
member, emphasized efforts — being 





made to cut down message time. One i 





‘ New Jersey utility reported an average 
ACTIVE INTEREST in television interference marked deliberations of PEA Communications =e =sage time of 14 seconds for an aver- 
Committee. In top panel, Chairman H. N. Ekvall, second from the right, Philadelphia 
Electric Co, discusses the subject with Ralph Neidig, left, Metropolitan Edison Co; S. K 
Waldorf ard G. S. Diehl, Pennsylvania Water & Power Co; E. W. Chapin, Federal Com o 

munications Commission; and \W. H. Jones, Philadelphia Electric, chairman of PEA’s Engineer Advance Payments Meet 


ing Section. In lower panel, Chapin adjusts the television receiver in mobile test unit used 


by the FCC to trace down and eliminate interference with television reception Reynolds-WEC Figure 





of about 600 messages per dav. 


Revisions of the contract for alumi- 

efe o ° . 
1um cable to be supplies , inanced 
Utilities Blamed for TV Interference 1 vile br supe REN inne 
Co, through the Wisconsin Electric Co 


Because They're Easiest to Blame oioiiic.-: the advance payment re 


quirement at a figure which already has 








ELECTRIC UTILITIES are blamed by the ind RF-excited welders. Special fre heen reached——$1.400.000 
public for much more television inter queney bands in the RF spectrum have This advance payment will be due 
ference than they cause. There seems been assigned by FCC to such equip May | rather than May 14. according to 
to be no way for the utilities to avoid ment David P. Reynolds, vice-president of 
this blame because they are the easiest Chapin pointed out that the various Reynolds Metals. The company will 
agency to reach with complaints. This local interference sources produce — continue taking advance payments until 
<s the message Edward W. Chapin. characteristic interference patterns on the $6 million originally stipulated in 
hief of the Laboratory Division of the the TV screen. These are of great as the Reynolds-WEC contract is reached 
Federal Communications Commission — sistance in tracing down and eliminat On Aug. 1. though, Reynolds can re 
left with the Communications Commit ng the trouble view whether it want further orders 
tee of the Pennsylvania Electric Asso H. B. Heckman. Metropolitan Edi Meanwhile, Reynolds announced that 
ation last week at Lancaster son Co, said that preliminary investi co-ops which signed orders and made 
Chances of causing local interference — gation showed less than 10° of tele idvance payments before Mar 21 will 
on television are about ten times as vision interference was being caused — start receiving conductor this month 
great as on radio, Chapin said, because by power companies. Old Mazda “B” The early delivery results from the 
[V station frequency bands are about light bulbs. obsolete since the late contract) worked out with Arkansas 
ten times as wide and correspondingly 1920°s. are a frequent cause. They pro Power & Light Co for service to an idle 
exposed to interfering frequencies duce a characteristic black line about — potline at Jones Mills. Ark. Under the 
lo prevent local TV interference the 0.5 in. wide across the screen. Enough original contract deliveries were to have 
FCC can only attempt to control the of these lamps remain in use in the begun next February 


design of apparatus that is likely to Reading. Pa.. area to have caused 
cause interference and to set up rules more than 100 cases of interference 


for operating it. Approved-type certifi Similar cases outside the Reading area Florida Franchise OK’ed 
cates are issued to manufacturers of were reported by others. 





such troublesome equipment as indus With approximately 1.350.000 re Citizens of Melbourne, Fla., have ap- 
trial radio frequency heating units, ceivers in service, the nation’s con- proved a 30-year franchise for the 
medical diathermy machines, RF signs nected TV load aggregates about 475, Florida Power & Light Co 
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CHURCHILL SPEAKS at MIT Convocation and gets the applause of Dean E. M. Boker, 
left; Gov Paul A. Dever of Massachusetts; President Killian, Dr Karl T. Compton, Bernard 
Baruch; Dean John E. Burchard; and James Toohey, president of the Senior Class at MIT 


Science, Engineering Emphasized 
at MIT Conclave; Killian Inaugurated 


chal 


concepts 


SCIENCE AND engineering were 
lenged to to still higher 
of world citizenship last week as the 
Massachusetts Institute of Technology 
held a convocation at Boston and Cam 


Scientists 


rise 


bridge engineers, educators, 


statesmen, and philosophers from all 
parts of the 


no auditorium could hold all those de 


world participated, Since 


siring to attend. extensive coverage was 


given by radio and television stations 
and by the newspapers 

Dr James R. Killian, Jr. took 
Apr 2. as the tenth president of MIT 


He formerly was vice-president and had 


office 


served as acting president since last 
when Dr Karl T. Compton 
made chairman of MIT and of the Re 
search and Development Board of the 
National Military 
Washington 


In his 


veal was 


Establishment at 


iddress. Dr Kil 
defined the great 


nological school as 


Inaugural 


lian modern tech 


“a university polar 


ized around science, ¢ and 


ngineering, 
limited but 


the arts. Its objectives are 


unlimited in the breadth and thorough 


ness of their pursuit.” He maintained 


that such schools must continue the 
creative contributions which science 
and engineering can make to modern 


life. Students must be educated for both 


professional and = social responsibility 


and the freedom and independence of 


our institutions must be maintained 


If we are to have better and cheaper 


goods along with higher 


consumer 


must he 


wages. output per man-hour 
steadily increased, he asserted. Mainte 
nance of the endless scientific, indus 
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and researeh frontiers is essential 
he able to beat an enemy to the draw 
bomb.” Dr 
Killian averred that the strength of our 


trial, 


to national security must again 


as we did with the atomi 


university system lies in its diversity, 


lac k ot 


nee. Such institutions, he held. deserve 


centralization. and independ- 
enough support from free enterprise to 
nsure that independence 

\ strong plea for the reestablishment 


f research work and the rehabilitation 


{ 


of laboratories in war-devastated areas 
made by Dr Compton. He advo 


cated that countries use Marshall Plan 


Was 


funds for these purposes. 

Winston Churchill. Britain’s wartime 
minister, that — the 
Nations that 
the cause of world freedom is defended 


prime asserted 


United must make sure 


by all the resources of combined fore 


thought and superior science. “If we are 


to bring the broad masses of the people 
n every land to the table of abundance 
t can only be by the tireless improve 
ment of all our means of teehnieal pro 


luction.” 


Heads Duke Power Co 


E. C. Marshall has been elected presi 
dent of the Duke Power Co. Charlotte, 
N. C.. to sueceed George G. Allen. who 
was elected to the newly-created office 


of chairman of the board. Allen had 
been president of the company since 
the death of James B. Duke in 1925. 


Marshall has been a vice-president for 


the past 15 vears 


Utility Offers to Operate 
Santee-Cooper Project 


South Carolina Electric & Gas Co has 
offered to take over and operate on a 
non-profit basis the $64,000,000 state- 
owned Santee-Cooper power project 
The offer was made in a letter to the 
South Carolina Public Service Author- 
Pres S. C. MeMeekin. 

The offer was termed “ridiculous” by 
Kt. M. Jefferies, general manager of 
Santee-Cooper, who said that it did not 
constitute a serious offer. 

McMeekin said that “we believe this 
plan will serve the best interests of all 
the people of the 


ity by 


state, 
proper distribution of the benefits that 
can be had from the efficient operation 
of Santee-Cooper, and offer sound en- 
couragement to the industrial and agri 


provide for 


cultural development of the state.” 
The letter to the directors of the 
Authority stated that the state 
have received $1.933,500 in taxes from 
the project in the last fiscal year if it 
had been operated under the proposed 
plan. Actually Santee-Cooper paid only 
$198,323 in lieu of taxes. Payments to 
counties served by the project would 
have totaled $265,000. instead of $33.- 
662, the company 


could 


contends. 

South Carolina Electric & Gas pro- 
posed to make available all the power 
requirements of all of the REA proj- 
ects in the state at a 5.5-mill rate. 
instead of 6 mills. 

The utility said that it was making 
the offer because it had the operating 
organization to do the job without any 
appreciable increase in costs. All op 
erating revenue would be placed in a 
special account. 

The contract would run for ten years 
but could be 


written 


broken on two years 


notice if “competent disintet 
ested engineers or accountants or both 
that the 


properly 


conclude properties are not 


being operated and = main 


tained.” 

Jefferies, in commenting on the pro 
posal, said that the United States holds 
$29.000,000 of Santee-Cooper bends and 
that each year the state acquires new 
and someday 


equities in- the project 


will own the project without having 


nvested a The remainder 
of the 


federal 


penny in itt 
cost of the 


government grants. 


yroyect came trom 
pre) 


Renew Boulder Franchise 
Public 


won a 20-year extension of its Boulder 


Service Co of Colorado ha- 


« 


franchise. Terms of the franchise, 2 
of gross revenue with an annual guar 
$20,000, increase the City’- 


500% . 


antee ot 


return by about 











H. O. MELBY, left, president of Wiscon- 
sin Electric Cooperative, shakes hands with 
Sen E. J. Thye, Minnesota Republican, one 


of the speakers at the WEC convention 


WEC Meeting Devotes 
Little Time to ACSR Deal 


The Wisconsin 
which made the contract with Reynolds 
Metals Co for ACSR for 


recently held its annual meeting 


Hlectric Cooperative, 


the nation’s 
co-ops, 


But practically the only comment on 


the ACSR program at the meeting was 


that of W. V. Thomas. WEC’s general 
manager. who declared. “Its going to 
v% successful: it has to be successful.” 


the members favored 


Rural Electrification 


1 
In resolutions, 


iw the 


Administration 


Gaivil 
power to hinanee ita 
tele plone Co-ops 
kat j } | 
2. Extending the amortization pertod 
\ loans from 35 to 50) vears 


| 
§. Encouraging the Ise ol 














WOKS OF 
e cooperative movement in publi 
! ire ! the Pu 
] Service Commissior is commi- 
sioners and the increase of salaric ‘ 
ommissioners 
te-apportioning among local tax 
de diteiene OE BEA taen fees 
i syperty investment isis as well 
i leave i~ixs to amend the 
t t « er ie ! ma ive 
' we other 
. 
Pay Raise Ends Strike 
\tte ite 1aV Irth intena 
1 construction 1 Frank 
ind Benton County PLD n southea 
Washingt returned >W ~ t 
t Ver ut ited a - | 
in hour te $2.18. The PLDs 1 offer 
$2.1 it ke athe 1 about 7 
emplovees it did not eow 
nermal electrical s¢ The workers 
ire represented by lr itiona 
Brothe Lof Ele il Workers 





SEC RULINGS 





New 


subsidiaries of 


EncLanp Power Co and 15 other 
New England Electric Sys 
received authorization to increase 
bank £13.270.000 dur 
ing the period Jan 1, 1949, to July 31, 1949 
These and five additional subsidiaries have 
outstanding bank notes of $17,804,700 as of 
Dee 31, 1948. Under the 


MaX\imum berrowings to be 


tem have 


their borrowings by 


proposal, the 
outstanding at 





any one time during period Jan 1 to 
July 31, 1949, would be $28.170.000. Pro 
ceeds would be used to replenish working 


capital depleted by 
tures and to 
onstruction progran 


onstruction expendi 


finance in part its proposed 


Release No. 8927) 








take over Salem’s assets as payment in full 
for the $1,200,000 of Salem held 
by New England and as a final liquidating 
dividend upon the 20,000 shares of $25 pat 
value capital stock also held by New Eng 
land, all of Salem’s outstand 
New England plans to 
steam-electric generating sta 
properties to be acquired from 


notes of 


constituting 
ing securities 

construct a 
tion on the 


Salem. (Release No. 8928) 
New Beprorp Gas & Episox Licur Co 
has been authorized an increase trom 2}¢ 


to 3% of the interest rate 
additional borrowings 


on $3,250,000 of 


obtainable under a 


loan agreement with the First) National 
Bank of Boston. Such increase was stipu 
lated in December 1948, when First Na 
tional gave its written onsent to a 


$5,000,000 25-year, 3° note issue by the 
company. The original agreement, 
ated in October 1947, provided for a 
maximum of $6,250,000 of borrowings at 


negoti- 





) interest, proceeds to be used to pay 
fF $1,750000 of bank notes and for con- 
struction purposes, Borrowings te date un 
der the agreement total $3.000.000 (Re 
lea No. 8935 





MEETINGS 


Sacew Terwinat Core or Boston has 
been orized to liquidate and dissolve 
Salem parent. New England Power Co 
iulse of Boston, will take over its assets and 
aS m i ties. New England wil 
Edison Electric Institute—Accounting Division 

Joint Conference with American Gas Associa 


tion Accounting Section, Book-Cadillac Hotel, 


Detroit, Mich., April 11-14; Engineering Com 
mittees, Edgewater Beach Hotel, Chicago, May 
2-4 

* Meter and Service Comm‘ttee, Hotel Somerset 
Bos‘on Mass, May 4-6; Joint Meeting with 


Association of Edison Illuminating Companies 
Metering and Service Methods Committee, May 


5; Purchasing and Stores Committee, Jefferson 
Hotel, St. Louis, May 9-11; Annual Meeting 
Traymore Hotel, Atlantic Citv, May 31-June 2 
Hydraulic Power Committee, Shirley Savoy Hotel 
Denver, Colo, June 22-25 

American Institute of Electrical Engineers—Con 


ference on the Industrial Application of Electron 
Tubes, Statler Hotel, Buffalo, N. Y., April 11-12 
South West District, Baker Hotel, Dallas, Texas 
April 19-21; Summer General Meeting, New 
Ocean House, Swampscott, Mass., June 20-24 


National Association of Corrosion Engineers—An 
nual Conference and Exhibition, Netherlands 


Plaza Hotel, Cincinnati, April 11-14 
Western Metal Congress & Exposition—Shrine Con 
vention Hall, Los Angeles, April 11-15 


Tennessee Valley Public Power Association—An 
nual Convention, Peabody Hotel, Memphis 
Tenn., April 11-16 

Southeastern Electric Exchange—Annual Confer 


ence, Boca Raton Club, Boca Raton, Fla, April 
13-15; Power Sales Conference, Henry Grady 
Hotel, Atlanta, Ga May 5-6 


w%New England Rural Electrification 
Sponsored by Farm Electric Service 


Institute 
Committec 


New England Council, Annual Meeting, Bangor 
and Orono, Me Bangor House, Bangor, April 
13-16 

Midwest Power Conference—Sherman Hotel, Chi 


cago, April 18-20 


Rocky Mountain Electrical League 
Conference, Plains Hotel 
21-22 


Annual Spring 
Cheyenne, Wyo., April 


National Electrical Wholesalers Association——An 
nual Convention, Netherland Plaza Hotel, Cin 
cinnati, Ohio, May 2-6 


indiana Electric Association—Annual Young Men's 


Utility Conferenc Ipalco Hall, Indianapolis 
May 2-3 

American Society of Mechanical Engineers—Spring 
Meeting, Hotel Mohican, New London, Conn, 
May 2-4 

Missouri Association of Public Utilities —Annual 








April 9, 


convention, Muchlebach 
Mo., May 4-6 


Hotel Kansas City, 


Electrochemical Society 


Spring Meeting, Benjamin 
Franklin Hotel 


Philadelphia, Pa.. May 4-7 


Missouri Valley Electrical Association Rural 
Roundtable, Mey 4; Sales & Rural Conference, 
May 5-6; Accounting Conference, May 12-13 
Annual Meeting, May 17. All meetings at the 
Hotel President, Kansas City, Mo 


Pennsylvania Electric Association 
Prime Movers Committee, William Penn Hotel 
Pittsburgh, Pa, May 5-6; Transmission and Dis 
tribution Committee, Irem Temple Country Club, 
Dallas, Pa, May 12-13. Spring Meeting, Meter 
Committee, Abraham Lincoln Hotel, Reading 
Pa., May 19-20 


Spring Meeting 


Southeastern Industrial Power Conference—Spon 
sored by General Electric Co. and Southeastern 
Electric Exchange, Henry Grady Hotel, Atlanta 
Ga, May 5-6 


Northwest Electric Light & Power Association 
Business Development Section, Hotel Utch, Salt 
Lake City, May 9-11; Personnel Section, Ben 


jamin Franklin Hotel, Seattle Wash May 
25-27; Accounting & Business Practice Section 
Vancouver Hotel, Vancouver, B. C, June 23-24 


American Public Power Association 
vention, Fairmont Hotel 
May 10-12 


Annual Con 
San Francisc Calif., 


Instrument Society of 
Royal York Hotel, Toronto 


America—Spring Meeting 
Canada, May 12-13 


National Fire Protection 
Meeting, Fairmont Hotel 
May 16-19 


Annual 
Calif 


Association 
San Francisco 


New Jersey Utilities Association 
Seaview Country Club 


Spring Meeting 
Absecon, N. J, May 20 


Pacific Coast Electrical Association—Annual Meet 


ing, Coronado Hotel, San Diego, Calif May 
25-27 

Public Utilities Advertising Association Annual 
Meeting, Netherland Plaza Hotel, Cincinnati, 
Ohio, June 20-21 


American Society for Engineering Education—An 
nual Convention, Rensselaer Polytechnic Insti 


tute, Troy, N. Y., June 20-24 
American Society for Testing Materials—Annual 
Mecting, Chalfonte-Haddon Hall Hotel, Atlantic 


City, June 27-July } 

Canadian Electrical Association 
Banff Springs Hotel, Banff 
June 28-30 


Annual Mecting 
Alberta, Canada 


* Additions this week 
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Committee Weighs Army, 
Interior Jurisdictions 


The Hoover Commission recommen 
dation that river development work of 
the Army Engineers be turned over to 
the Interior Department hinged on a 
Senate committee decision this week 
The outeome may upset chances for 
adoption of any of the Commission’- 
pre 


posals for federal reorganization 





The Senate Expenditures Committee 
is completing consideration of — basic 
legislation for adoption of Hoover Com 
mission reforms. As passed by the 
House. the measure empowers the Pres 
ident to make sweeping reorganization 
of administrative agencies other than 
the national military establishment, 
regulatory commissions. and certain 
other agencies. Any reshuffling of the 
latter bureaus would have to be done 
under individual reorganization plans 


The Senate Committee voted last 





week to el 


Billions of Kwhr 


inate these exemptions 
But it also decided to give Congress a 
strong veto over any Presidential reor 
ganization plans The ommittee’s 
amendment would allow such plans 

be halted by either House or Senate 
passage of a re solution of disapp1 wal 


The Committee later . 





proposal to exempt civil functions of 
the Army Engineers from any 
ganization program. But legislative ex 
perts ivreed that thre Committee 
earlier action on the reorganization bill 
amply insured the Engineers’ 


against a Presidential shift. Either the 








5.9 
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5.6 


55 


54 


53 
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House or the Senate. they pointed out 
| | Source: Edison Electric institute 
w iad ilmos certa to ter i 4 
ma f da resolutie ’ din : J F M A M J J a S 0 N D 
tra he Engines { t ; 
mnother Output Continues to Move Downward 
Ad stration Congr =mie ¢ 
clared that the to proposal | The amount of electrical energy dis 2 as compared with those shown for 
| t propos ) \ ' ! 
would vent anv broad t ited by the electric light and powe the preceding week. while the Centra 
ie : stn Bricnd f pat ft try ne Industrial. West Central. and the Seuth 
istrativ awencies involve : ae week ended Apr 2 amounted te 5.3; east areas reported decreased gains 
ree miza n pla President 662.000 kwhi weordimg to figures 1 The irgest ndividua increase Was 
aln rtainly would band together leased by the Edison Eleetric Institute hown by the Rocky Mountain States 
ir S ite ri | This teta mpares with 35.403.806,.000 t.4 
changes. they added Kw! . t : Hinge week 
| Senate Commit \ Durin wonding week Weekly Output, Millions Kwhr 
: . . i fed ¢ Apr 3. the tal 1949 1948 1947 
I e leg That s week ‘ Apr 2 5,378 Apr 3 5,037 Apr 5 4,693 
tr Py ler 2 wounted te 5.036.788.0000 kw t Mar 26 5,404 Mar 27 5,065 Mar 29 4,729 
| ; j as ; Mar 19 5,496 Mar 20 5,145 Mar 22 4,759 
all qua ficial and quas ve suire repress ne an mereds Mar 12 5,531 Mar 13 5,285 Mor 15 4,764 
16.8 The overall percentage lane Mar 5 5,552 Mar 6 5,293 Mar 8 4,787 
ostiias : ‘ . . _ Feb 26 5,559 feb 285,252 Mar 1 4,797 
enta ( gs 1 1 rm iring t past t ee Feb 19 5,650 Feb 21 5,254 Feb 22 4,778 
” f \l Feb 12 5,722 Feb 14 5,385 Fet 15 4,778 
- ; 2 _ , Feb 55,778 Feb 75,412 Feb 8 4,801 
9 04 for Mar 26 Jan 29 5,810 Jan 31 5,429 Feb 1 4,777 
: Jan 22 5,769 Jan 24 5,436 jan 25 4,856 
The New England States reported Jan 15 5,727. Jan 175,370 Jan 18 4,857 
Utility Loses Tax Fight ger percent decrea t aes Percent Change from Previous Year 
t 1 Apr than for thre receding Apr 2 Mar 726 Mar 19 
| ) Ne land 3.1 2.5 28 
(rea i Power Co has paid Georgia Ww ~ | red with ) The Mid Pape 16 a 23 
S12 h.1 40 ik taxes after losing its Atlantic group it th plus Central Industrial 54 61 
: West Central 12.4 12.4 
ourt fight against occupational taxes column by the ife margin of 1.6 Southeast 106 3 103 
1 I i for th last t | itral Fol Main South Central 10.2 75 93 
impose on motor tusses to iw last The South Central, tocky Mou i Recke Meustein 144 1 147 
seven vears Almost a third of the ind Pacifie Coast groups reported in Pacific Coast 105 2 89 
wa nierest and penalty ised gains for the week ended Apr Total United States 68 67 68 
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WASHINGTON COMMENT 


WILLIAM B. WHICHARD 





AFTER A LULL of almost precisely three years, the De- 
partment of Interior again is rolling down the royal road 
of empire building. Not since Harold Ickes departed as 
Secretary in early 1946 has the Department been so 
downright enthusiastic over its future. 

Under Ickes. the Department was interpreting the 
“Interior” part of its titke to mean that it should be 
running, or have a finger in, everything that went on 
within the continental boundaries of the United States— 
not to mention our insular possessions. The new Interior 
is a trifle more modest, but not by much. It merely wants 
to supervise all natural resources. 

You can see this conviction particularly in the recent 


More 


generally. it’s the philosophy behind Interior’s sudden 


annual report of Secretary Krug to the President. 


new interest in the production of steel. oil, natural gas, 
and just about any resource of importance. 

Impetus for the Department’s new drive stems from 
two major events—last November’s election and the more 
recent reports by the Hoover Commission recommending 
reorganization of the administrative arm of the federal 
government. As long as the Republicans controlled 
the Congress, Interior was most intent upon holding 
But now there are a 
50 far 


both have seemed more receptive to Interior's expansion 


what jurisdiction it already had. 
new Administration and Congress in Washington. 


plans than any Administration or Congress of the last 
several years. 

The Hoover reports have proved an unexpected source 
of aid and comfort to Interior. A majority of the Com- 
mission, headed by Chairman Hoover, recommended that 
Interior be remodeled into a super-construction agency. 

Phat expand both the staff and 
functions of the Department 
Interior really liked 
dent 


idea would vastly 
But the proposal that 
“sell” to the Presi 
was the minority recommendation of a group led 


This 


into a Department ot 


and one it may 


by Vice-Chairman Acheson. now Secretary of State 
called for transforming 
Natural Resources 


Interior 


Among other things, the latter recommendation would 
federal 
power development and planning outside the Tennessee 
Valley. That was the dream of Harold Ickes and his old 


power staff in the days when they attempted at various 


give Interior virtually complete authority for 


points to move in on Federal Power Commission. Rural 
Office of War 


Now the Department under Secretary Krug is 


Electrification Administration, and the 
Utilities. 
trying to crowd FPC again. 

The case in point involves the application of the 
Virginia Electric & Power Co for a hydroelectric project 
Roanoke River. 


proposed at Roanoke Rapids. some 41 river miles below 


on the Vepco’s dam and plant are 


£9 


the Buggs Island development being built by the Army 
Engineers. The Engineers haven't been heard from ofh- 
cially yet, but Secretary Krug already has told FPC it 
lacks authority to entertain Vepco’s bid. 

Krug’s reasoning is based on the 1944 Flood Control 
Act. 


development of the Roanoke Basin submitted by the 


In that statute Congress approved a plan for the 


Army. 
holds. 


The fact of the matter is that Congress has approved 


This precludes any private development, Krug 


numerous development programs for river basins that 
have been prepared by the Engineers--the Savannah 
Basin, for But when a Georgia Power Co 
affiliate offered to build the Clark Hill project: on that 
Pe 


its proposal. In fact, the Commission and a U.S. circuit 


River one, 


stream, both and the federal courts “entertained” 


court of appeals rejected the company’s bid only on a 
finding that the federal government had started actual 
the Clark Hill 


construction of project. 


TECHNICAL NOTES 





ARCHER E. KNOWLTON 


irces of Energy’: a recent 


Fugene 


Condensed extracts trom “Major So 
/ l American Petroleum Institute paper by 


lassica {vres, 
Gulf Research and Development Ce 


Earth Surface dissipation of the (presumable) atomic 


) 


fission heat of the interior amounts to 250 trillion hphr 


per year, about ten) times present world energy con 


sumption. 


harnessed at 


it all could be 
shore-line} amount to half our 
The three 


of thought would constitute less than | 


Tidal energy would (if 


every toot of present 


power requirements, sites actually worthy 
L.OOO of present 


requirements 


Uranium would become a very rapidly vanishing re- 


source if ever 


onsumed to produce as much energy as 


petroleum does 


Gasoline world-production in 1917 was about | billion 


been derived from 10% (i.e. 


200,000 square miles) of the 


the earth. 


barrels; it could have 


good timber country of 


Shales of Colorado, Utah and Wyoming are estimated 


to contain 345 billion barrels of oil. 


Natural gas reserves have been proved at 174 trillion 
cu ft. equivalent to about five times the total present 


annual U.S.A. energy requirement—i.e. five years and 


then nothing 


Diesel fuel use expansion seems to be logical but 


expanding use of oil for heat and power-steam is likely 
to be halted by 


economic torces. 
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LOW SILHOUETTE characteristic of Arthur Kill plant was made 


possible by concentration of equipment on one floor 





ar | 


is at grade elevation 
Basement 


Totally indoor substation is first with metal- 
enclosed, compressed-air-type switchgear of 34 kv in the US. 


Design Arthur Kill Station 
For Base Load Service 


Ultimate in reliability and efficiency demanded of this 25,000-kw 


station by virtue of its basic 


generation 


function. ... 


Totally 


indoor substation with metal-enclosed, compressed-air-type 34-kv 


breakers is first of type in U.S... . 


PERATING EFFICIENCY and 
() ultimate in dependability 
from the 

sign requirements for Staten Island 
Edison Corp’s new 25.000-kw Arthur 
Kill Station. 


Economy 


were, outset, prime de- 


of operation was essen- 
tial by virtue of the station’s concep- 
tion as a base-load facility operating 
in conjunction with the system’s only 
other station, the 50,000-kw Living- 
ston plant. 

Dependability was demanded by the 
fact that the new 


stallation represents one-third of the 


plant’s initial in- 
island system's generating capacity. 
Reserves obtainable by external 
terconnection are limited. 

The initial unit, which operates on 
steam at 850 psi, 900 F, 
120.000-Ib per hr, 


from two 
powdered-coal- 
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fired boilers, is the first of three ulti- 
mate units. 
Early 
825 F 


850 psi, 


plans were to use a 650-psi, 
cycle. The decision to use 
900 F was based on the high 
of fuel in the New York area, 
the need for operating economy and 
conviction that the higher efficiency 
of the higher cycle was 
worth the greater investment. 

Early operating performance in- 
dicates a sustained plant economy of 
approximately 12,000 Btu per net 
kwhr. This corresponds to slightly 


pressure 


Single operating level 


under one pound of coal per kwhr for 
the fuel used. 

Several mechanical. electrical and 
structural features of the station, 
which are particularly noteworthy, 


will be described and related to the 
circumstances that influenced their 
adoption. ‘They are: 


The low height of the station 
building operating 
level with the basement at grade level. 

2. Installation of f-d and i-d fans 
in a separate arranged to take 


build- 


which has one 


room. 
air from inside or outside the 
ing as desired. 

}. Provision of by-pass piping to 
permit reversing of condenser water 
flow. 

1. Hydrogen lubricating oil 
temperature control system using con- 
densate as coolant. 


and 
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HEAT BALANCE DIAGRAM of the cycle used at Arthur Kill Station 


». Electronic power supply to fields 
of main and pilot exciters. 
6. Installation of 34.5-ky 


clad. compressed alr-oper ited switeh- 


metal 
gear in an indoor substation. claimed 
to be the first in this country 

\s the accompanying heat balance: 
ittests. a floating 
Arthur Kill station using 


bleed heating. 


j ] 
diagram evele 


selected for 


Was 


mur stages of turbine 
follows in gen- 
| 


regencrative cvcl 


in arrangement that 
eral the ot modern 
this evele 


floating 


steam station design In 
the second heater is 


Use of a 


gets slightly more 


an open. 


deaerating unit floating 


evele of this typ 
efhciency out of the plant system at 
slightly 
volved and costly design. The theo 
retical heat rate is 9.106 Btu at 25.000 


kw—the load for 


ditions apply. 


the expense of a more in- 


which diagram con 


involvements of Station Site 


The station site embraces 33 acres 
in a salt marsh bordering the Arthur 
Kill on the west side of Staten Island 
While the area is re- 


near Travis. 


mote from thickly inhabited sections, 
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900 F 


850/b gage 


. 4 P durnmy leakage 


L400 lb/ir _ 605 F_ 135 


268.5 F 


Heat rate at 25.000kw load = 9406 Btu (/nc. air eectors) 


is only eight miles from the com 
pany s older Livingston Station. How 


ever. because the nearest rail siding 


is 
six miles away. methods of coal de 
livery required careful examination 

Cost of a railroad extension and 
siding proved to be prohibitive. The 
most economical arrangement was 


found to be water-borne delivery of 


coal from Jersev Citv. where it can be 


transferred from railroad cars to 
barges for the short trip down the 


bav. While this double 


handling of the coal it was least ex- 


involved 


pensive in the long run. since it gave 
the company more freedom of choice 
as to coal sources and freight car 
riers than would have been possible 
if coal was shipped to Staten Island 
over the single rail line available. 

At the Arthur Kill end of the barge 
run a 225-ft quay accommodates two 
barges, which are positioned by two 
drum-type barge mover hoists under 
push button control, Coal is unloaded 
by a stationary tower crane and may 
be delivered into a receiving hopper 
for delivery to plant bunkers or dis- 


charged directly to ground level for 





6S. 835,500 hf hr Lasse 






Floating 
deaerating 


No.2 heater 


[45530 


8/0 Ibfhr 





b 


} 
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Conditions are for a load of 25,000 kw 


stocking out with a bulldozer 

All coal used by Staten Island Ed 
ison Corp for Arthur Kill and Liv 
ingston is barged to the Kill station 
site and stored. Livingston. station 
fuel needs are barged or trucked from 
this point, as desired. 

In spite of its remote location, the 
plant site is in the city of Greater 
New York. a fact that required com- 
pliance with the building code and 
regulations of the New York 
This not only 


installation of 


lire 
Department. 
tated 


instead of one and the encasement of 
} 


necessi- 


two fire towers 


vasement building columns. but also 
enforced unusual oil storage require 
ments. Both fuel and lubricating oil 
for plant consumption is stored in a 
32 x 11-ft. below orade, concrete 
vault containing a 5.000-gal tank for 
fuel lighting off 
burners, and a 2,500-gal tank for lu- 
bricating oil. 


9x 


oil. used in coal 


Location of the turbine lubricating 
oil storage tank outside the plant 
makes it unnecessary to handle oil 
drums in the station. The lubricating 


oil tank has a capacity twice that of 
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the turbine lubricating system. Oil 
is pumped from this system into the 
lubricating oil reservoir by transfer 
pumps and may be returned by grav- 
ity. 


One Plant Operating Level 


The low height of the station build- 
ing and the arrangement of auxili- 
aries so that all operating functions 
can be performed from a single floor 
All boiler auxil- 


aries are at the same elevation on a 


are notable features. 


common operating floor, as are f-d 
and i-d fans. boiler feed pumps. mill 
Also on the 


same elevation are electrostatic gen- 


feeders and exhausters. 


erators for precipitators. the main 
switch board. the chemical laboratory 
and offices 

Single-level operation insures 
proper periodic observation of equip- 
ment by eliminating the need = for 
climbing to different floor levels to 
do so. Similarly. the exercise of op: 
erating control under emergency con- 
ditions is expedited at a time when 
the ability to see the equipment and 
reach it quickly is of paramount im- 
portance. 

The result) of this 


single level operation is a decrease in 


recourse to 


building height and an increase in 
ground area of the plant. Reduction 
in building height had the effect of 


cutting structure cost since it kept 





+ 
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Station service/ 
transformer WAM 
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r No.1 No.1 wyw 


00 Aw 3 Bhv-460v-2,500 kva 


Three ph Ocye x 

e phase 60cycles 4000amp % 
b No. 2 50v main bus No./ y 
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oo . 8 eet 
Station service 72 Guarhare 
ansformer No.1] WAN 
electrically operated 
air circu/t breakers 


(w/t a sconnect devices) 


ELECTRICAL DIAGRAM reveals dual transformer installations throughout electrical sys- 
tem. This provides extra reliability while plant operates with a single turbogenerator unit 
A pending second unit will use up this spare capacity 


down the size of load- arrying build- 
Location of the electro- 


static precipitators one per boiler 


ing columns. 


at ground elevation further reduced 
the load on structural members. 

Use of beam roof support for the 
turbine room, rather than the more 
conventional roof truss, and restric- 
tion of the crane size to one just 
large enough for dismantling opera- 
tions further contributed to reducing 
the station height and volume in the 


In effect. designers of 
Arthur Kill station eliminated un- 
necessary volume in the station tur- 


turbine room. 


bine room and “gave” it to the boiler 
section of the station where in the 
past close quarters have taken a toll 
of maintenance and operating con- 
venience and efficiency. 

Forced and induced-draft fans at 
Arthur Kill have been enclosed in a 
room on the operating floor. The 
purpose Was to localize noise and vi- 





OPERATING FLOOR oat Arthur Kil! station is all at one level floor. Ample space reduces congestion, makes operation and 


(EL 30’). All major equipment and boiler auxiliaries are on this 
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maintenance easier and more efficient 
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LOW CEILING in turbine room was made possible by use of beam rather than truss-type 
roof supports. High intensity 1,000-w down lights gives maintained illumination of 20 ft-c 
Lights are housed in roof-box enclosures which permit all maintenance to be done from above 


bration. This room enclosure may 
also be utilized to effect a degree of 
ventilation for the main plant. 


vers and control dampers have been 


Lou- 


placed in the indoor and outdoor fan 
room walls and gratings have been 
placed in the floor. 
thus be taken 


Combustion air 


can from inside the 


plant in summer, improving ventila- 


tion and removing warm air; in 


winter, combustion air can be taken 
wholly or in part from outdoors, thus 
reducing drafts and maintaining an 


equitable temperature. 
Tide Water For Cooling 


Use of tide water for the primary 
cooling water source imposed several 
unusual conditions. Substantial quan- 
Arthur 
It was necessary to 


facilities on the 


tities of debris are carried up 
Kill by the tide. 
provide automatic 


traveling screens to start up. wash 
and stop the screens with controls 


actuated by a differential head a 


ross 
the screens. 

Because of the saline nature of the 
ooling water, all screen guides, cir- 


culating water condenser 
water boxes and pump casings were 
fabricated from 2‘7 nickel-iron alloy. 


which has shown greater resistance to 


piping, 


vraphitization than straight cast iron 
in brackish The slight in- 
crease in cost of this low alloy com- 


waters. 


position over cast iron is justified by 
life. All 
metal surfaces were Parkerized before 
being painted. 


its longer service ferrous 
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has been made for re- 


flow of 
through the main surface condenser. 


Provision 


versing the cooling water 
This is achieved through use of a by- 
pass piping arrangement and motor- 
operated valves with cylindrical gates 
that switch ports to change flow direc- 
tion. As the condenser tube sheet be- 
comes fouled with industrial and ship- 
board waste. reversal of condensate 
flow restores full vacuum without any 
drop-off in load or creating anv un 
stable operation. 

Design of the plant also includes 
provision for desliming the water sur- 
faces of surface condensers by intro- 
ducing an aqueous solution of sodium 
hypchlorite to the circulating water 

This chemical 
truck in New 


York where transportation and stor 


under manual control. 
ean he delivered by 
age of liquid chlorine is closely regu- 
lated. It has thus been possible to 
put chlorine residuals into the circu- 
lating water at reasonable cost since 
the very beginning of station opera- 
tion. 

It is imperative to minimize the 
quantity of the saline cooling water 
getting into the boiler feedwater cycle 
or contacting equipment not designed 
to handle it. There are three possible 
points of entry: The main surface 
condenser; the lubricating oil coolers; 
and the hydrogen cooler. 

In the 
culating water is kept from contami- 
nating the condensate by the mode of 
construction of this condenser. Tubes 


main surface condenser, cir- 
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rolled at each end and were 
from 


have hee rn 
fabricated 
alloy. There is also a steel expansion 


aluminum _ brass 
joint in the condenser shell. 

In the lubricating oil and hydrogen 
tide eliminated 
and condensate from the surface con- 
denser substituted. But this involved 
control problems since the condensate 


coolers. walter was 


temperature may at times be undesir- 
ably high. Therefore. a condensate 
cooler with a by-pass has been in- 
stalled using tide water as coolant. 
Since the condensate is at a higher 
pressure than the coolant, leakage, if 
any. will be outward and contamina- 
tion of the evele is unlikely. 

Temperature of condensate enter- 
ing the oil cooler is kept below 95 F 
by a temperature controller that sim- 
ilarly splits the condensate flow. It 
tends to regulate the quantities that 
pass through, and also by-pass, the 
condensate cooler. A similar scheme 
is used to keep the temperature of the 
hydrogen entering the hydrogen cool- 
ers at or below 145 F 

Experience has shown the wisdom 
of keeping oil leaving the main tur 
Line bearings at a temperature of 
140 F. The temperature of oil com- 
ing in to the oil coolers is controlled 


at 140 F 


amount of 


governing the 
condensate that 
through the oil cooler and the 
amount that is by-passed. 
benefits 
temperature control 
1. Heat transfer gurfaces of hydro- 
gen and oil coolers can be kept clean 
ind free from slime. 


2. It is possible to use common 


again by 


from the 
desc ribed: 


Several accrue 


just 


metals in the coolers in contact with 


the condensate. 
3. Contamination of the boiler feed 
water cycle and possibility of dam- 
age to the electrical equipment with 
saline water is minimized. 

1. Expansion and contraction of 
generator coils can be minimized with 
the hvdrogen temperature control. 

>. Uniform normal oil temperature 
protects bearings and reduces likeli- 
hood of moisture condensation in the 
oil system. 

6. Quantity of air in vapor spaces 
of the oil system is held to a minimum 
by an exhauster. 

7. Minimum quantities of air and 
water in contact with the oil prolongs 
its life and cuts oxidation and sludge 
formation. 

Consideration of the system load 
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growth indicated that a second turbo- 
generator unit, duplicating the first 
with regard to capacity and throttle 
steam temperature and _ pressure, 
would be required on the Staten 
Island Edison Corp system in a few 
years. This situation permitted ex- 
tension of the present building to 
house the second unit. Necessary pro- 
visions for circulating water. coal and 
ash handling and other station func- 
tions were incorporated in the instal- 
lation of the first unit to accommodate 
the second turbo-generator. 

Provision of auxiliaries for the 
second unit at the time the first unit 
went into operation had the desirable 
effect of contributing to the reliability 
of this single unit hase-load station 
until the time when the second unit 
could be installed. 


First Indoor 34.5-kv Switchgear 


Atmospheric conditions at this 
location are quite destructive to out- 
door equipment, since high winds will 
subject the area to salt spray from 
the Kill. The relative humidity is ab- 
normally high bee ause the plant is 
almost entirely surrounded by salt 
marsh. The fumes from chemical and 
other industrial plants across the Kill 
also add their deleterious affects to 
nature’s efforts. In view of the above, 
all switching is perfomed in metal- 
enclosed station type cubicles. located 
wholly within the station building. It 
is believed to constitute the first in- 
door 34.5-kv air blast circuit breaker 
installation to be made. Phase segre- 
gation is maintained in all switchgear 
from the generator to the outgoing 
cables, 

[t will be noted that, in conjunction 
with the efforts to obtain continuity of 
service and prepare for installation of 
the second unit at this station, dual 
transformer installations have been 
made throughout. The main trans- 
formers are 13.8 /34.5-kv, 15/20 /25- 
Mva three-phase units. Each will 
handle the full 25,000-kw output of 
the turbogenerator. This principle of 
quality has also been applied to aux- 
iliary transformers. 

All system power and station aux- 
iliary power buses are under differ- 
ential protection of varying degrees 
of sensitivity. On the 440-v line 
buses this protection was secured 


without the use of current trans- 
formers in the feeder circuits. The 
34.5-kv bus is protected by linear 
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couplers. Main transformers and 
13.8-kvy system and station service 
transformers are protected by con- 
ventional percentage differential re- 
lays using current transformers. 

An unconventional type of under- 
voltage protection is used on the 
boiler auxiliary buses. Should under- 
voltage exist on either boiler auxiliary 
bus. due to a persistent fault outside 
the plant, the plant will be isolated 
from the system but maintained op- 
erative until the faulted circuit can be 
isolated and the plant returned to the 
svstem. 

The 440-y bus has been sectional- 
ized with high speed switching gear 
to maintain service should the differ- 
ential protection remove one trans- 
former from service. 

Previous unsatisfactory experience 
with pilot exciters brought about 
their omission from this station. Field 
current for both the main and auxili- 
ary exciters is supplied by tube-type 
rectifiers, A battery is floated across 
the rectifier to supply the exciter 
fields in the event of rectifier outage. 
Three rectifiers are provided. The 





first can be used only upon the plant 
control system: the second is confined 
to the excitation system; and the 
third may be switched to either sys- 
tem as necessity may dictate. 

The lighting employed within this 
plant was somewhat of a departure 
from the old standard of functional 
illumination only. The turbine hall is 
truly a show place and has been 
treated as such. Its lighting is de- 
signed to produce a maintained in- 
tensity of 20 ft-c. This room is 54 x 86 
ft and is lighted by 20 1,000-w “down- 
lites” that project 7 in. beneath the 
roof. A roof box encloses the units 
and permits their service from above. 
This eliminates relamping from the 
crane bridge, an unusually hazardous 
proce edure. 

Generator switchgear is located in 
the turbine hall; the disconnecting 
switch operating mechanism is in the 
immediate vicinity of the turbine op- 
erator. This location for generator 
switchgear is economical since it re- 
duces to an absolute minimum the 
relatively expensive generator lead 
structures. 





Portable Work Platform Reaches Awkward Jobs 


S AFETY in the performance e of boiler 
room maintenance was an important 
consideration in the design of the 
multi-purpose work platform shown. 
This mobile platform, developed and 
used by Boston Edison Co, is adjust- 
able and enables work to be done at 
varying heights up to 26 ft above 
the floor. The capacity of the scaf- 
fold is 300 Ib maximum. It is only 
six feet wide over outriggers and 
has two counterweights filled with 
concrete to stabilize it. Toe guards 
about six inches high were provided 
at the platform level to safeguard 
workers below against falling tools. 
Portability is provided by mounting 
the unit on three casters which give 
an anti-tipping effect. Guy wires are 
provided with turnbuckles to give 
better adjustment of strains. Hand 
lifting through crank and windlass 
although if necessary a 
motor drive can be added later. An 
improved feature of the design is an 
extension platform about four feet 
facilitates replacing 


suffices. 


long which 





PORTABLE PLATFORM with stabilized 
counterweight, locked casters, and special 
extension scaffold facilitates boiler mainte- 
nance and lamp replacement 


lamps and handling repair work at 
locations which would be less con- 
venient from an ordinary ladder or 
a stepladder. 
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tion in low lying areas 


FIG 1—FLOODPROOF METER—assembled, ready for installa 
Note white rubber seal under each blade 





terminal assembly 





(side view) 
activated alumina, a neutral drying agent 





Tubes inside the meter contain 


Steps in Floodproofing a Watthour Meter 


Low cost procedure for floodproofing watthour meters also offers 


protection against corrosion in industrial and coastal areas. With- 


stands submersion test under ten feet of water for as long as a week 


OR YEARS utility men have been 
[ dreaming and_ talking = about 
Usually 


have brushed the idea aside as 


waterproof meters, they 
“im- 
practical,” “too costly,” “difficult to 
test and repair.” ete. But 
Pittsburgh. the desirability of having 


waterproof meters has been brought 


here Te 


forcibly to mind time-and-again by 
floods and threats of floods. Each of 
these occasions caused the removal of 
varving numbers of meters. either as 
a precaution or after they had actu- 
The high cost of 
rehabilitating 


ally been flooded. 
removing — or these 
meters resulted in the launching of a 
ulti- 
led to the method of satisfac- 


tory flood proofing standard outdoor 


series of investigations which 


mately 


watthour meters here described 

Waterproof 
widespread application in potential 
flood and, if 


prevent salt-laden air in « 


meters would have 


areas airtight. would 
oastal areas 


and corrosive chemi als In industrial 


districts from damaging the working 
parts of the meter. Dust and dirt 
would also be kept out. Sweating 


would also be prevented. All of these 


factors would result in longer meter 
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Superintendent, Meter Division 
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Pittsburgh, Pa 


life and higher meter accuracy. More- 
over. longer. test pe riods would be 


possible. 


Waterproofing Procedure 
In undertaking this problem, the 
objective was to determine a simple 
method of 


modern socket type watthour meters 


low-cost waterproofing 
and, if possible. also make them air 
tight. After 
menting with 
methods. the 
proc edure was de veloped. 

First, the backplate 
sealed. A backplate without provision 


a great deal of experi- 
Various materials and 
following three step 


meter was 
for a potential test link was used for 
both two- and three-wire meters. The 
breather hole and the cover sealing 
slot were filled in and soldered shut 
as shown in Fig 2. The hanger rivet 
and the heads of the screws holding 
the mounting posts for the electro 
magnet soldered to the 


While all these steps were effective. 


were base. 
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none of them would be necessary if 
the plate was designed for the put 
Finally. the 


with a « 


base was coated 


pose. 


orrosion resistant paint. 
Second. and more difhicult. was the 
fourblade 


terminal and guard assemblies to the 


problem of sealing the 
This Was done by 
vaskets in 
The gaskets were cut 


} 
meter base. using 


two small rubber each 
blade assembly 
from soft rubber tubing. It was real- 
ized that while rubber has good seal- 
ing qualities, its deterioration might, 
leaks. 


are synthetic materials that probably 
better 


in time, cause However, there 


would serve the 
Rubber 


readily 


purpose, 


was used because it) was 


available as tubing in the 
chemical laboratory. 

The method of assembling blades 
and guards on the meter base-plate is 
illustrated in Fig 3. The rubber gas- 
kets are placed in position as shown. 
The whole assembly is then pressed 
into the 


and the usual cotter pin inserted to 


meter base-plate openings, 
hold the assembly in place. As shown 
Fig. 3. the 
first rubber gasket is under pressure 
and the 


in the cut-away view in 


between the outer insulator 
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base plate The vasket is 


trapped under pressure in the center 


second 


recess of the same insulator. It seals 
the terminal blade. and is held in 
place by a micarta insulator plate on 
the inside of the meter base plate. 

Third. and also quite difficult. was 
the problem of sealing the glass cover 
to the base-plate. A sealing gasket 
was the obvious answer, but the ques 
tion of material was again all im 
portant. After 


some dozen materials. a fine grain 


experimenting with 


Corprene (cork and neoprene) gas 
ket. in. thick. was selected. How 
ever, to produce an airtight surface. 
both the cover glass and the metal 
hase-plate surfaces had to be slightly 
surface ground to obtain proper seal 
ing. Necessity for this surface grind 
eliminated in’ future 
through the use of still better gasket 
As a final step the gasket 


ing may be 


material 
was fastened to the glass cover using 
rubber cement 

Before finally placing the cover on 
the meter, one further precaution was 
taken. 
oven and held at a temperature of 


110 F for several hours, to at least 


The meter was placed in an 


partially remove any moisture pres 
ent. Then two small tubes of activ 


ated alumina. a neutral drving 


vent. 
were mounted in the meter to absorb 
further moisture. Finally. the coven 
Was put on. \ light film of heavy 
erease was used on the gasket as a 
lubricating agent. to facilitate future 


ecovel removal 


Test of Waterproofing 


The next problem was to find out if 
the meter was really waterproof. A 


i) 


sheet metal standpip ~ om in 


diameter and 1] ft high. was built to 
submersion \ 


line Was attached to the meter ind it 


obtain de ep water 


was let down in ten feet of water. 
Phough it remained submerged for as 


long as one week. there was no trace 


of moisture inside the meter. Later 
1) such meters were made up on a 
production basis. Eighty — percent 


passed a three-hour immersion. test 


for the first time. Others required 
some further adjustment before they 
passed. 

These 50) meters. some two-wire. 
some three-wire. are now installed in 
low lying areas. They have been in 
these locations ten months. but be 
cause there have been no floods dur 


ine this time. no field test) results 
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FIG 2—PARTS USED in sealing process 
drying agent, gasketed terminal blade assembly and specially sealed backplate 


From left to right are: Cover glass, tube of 





FIG 3—BLADE TERMINAL assembly 


shows placement of rubber sealing gaskets 


At left, rings are in place on terminal assembly ready to press into place. Cut-away view of 
completed assembly on section of base plate shows how rubber fills and seals the surfaces 


have been obtained under actual 
flood conditions. However. several 
meters. sealed ten months ago. re- 
cently were resubmerged under ten 


feet of water and still showed no sign 


of leakage 


Iwo manufacturers have 


shown 


interest in the project and have been 


provided with waterproof meters for 


testing. Only one manufacturer 


as yet completed his tests. The 


has 
fol 


lowing is an extract from his report. 








Waterproofing was effective or 
my t no leakage 
after reing the eters 
nder wa long periods 
> t Vapor | 
= ul chang in 
ecurred  atter ! 
stea t 
| n-isted 
hours. followed 
Ohuat ndica 
qi Te t 
nersion 


Testing Waterproof Meters 





The electrical testing of a sealed 


waterproof meter. either in the shop 


or in the field. works out quite satis 
factorily. 


adjusting is done before sealing 


In the shop. testing and 


the field. a two-wire meter offers no 
problem. But a three-wire meter can- 
not be tested in the usual manner 
because the potential test link has 
been removed. But it can be ade- 
tested by 


series test and checking each current 


quately eliminating the 
coil separately. If waterproof meters 
are found to be out of calibration, 
and adjustments are necessary. it 
appears that they will have to be 
where the 


brought into” the shop 


covers can be resealed after opening. 


Conclusion 


Based upon experience. it appears 
that waterproof meters can be satis- 
factorily constructed. Through the 
cooperative effort of electrie utilities 
who are interested in this matter, it 
may be that before long the manu- 
facturers will be able to provide 
standard equipment of this nature. 
Certainly water and vaporproof 
meters in certain locations will help 
materially in reducing operating ex- 
pense and will provide better service 
to customers on whose premises they 


are installed. 
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Windowless Outdoor Hydroelectric Plant 
Delivers Through Unit Substation 


Automatic Idaho installation has building below ground level with genera- 


tor outdoors. switchboard fitted into corner, remote control over armored 


pressurized cable, 


and 


flume water level 


UPPER MALAD STATION is outdoors with only roof and face exposed 


M. W. REID 
Electrical Engineer 
Ebasco Services Incorporated 


A~ a part of the 186.900 kva of 
hydroelectric capacity completed 


r now under construction by the 
Idaho 


of the war, the 8.100 Upper 
Malad and 15,500 kva | Malad 


developments. recently put into opera- 


the end 
kva 


ywer 


> 
Power Co sinee 


tion. are of interest because of 
1. Station roof flush 
| 


level. 


with ground 


Z Absence of windows means se 
curity and minimized maintenance 

}. Generators and other equipment 
outdoors. 

lL. Switchboard conformed to cor 
ner of 


ope rating room 
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». Output of plant handled entirely 
'y unit type substation. 
6. Supervisory control via ar 


} 


red. pressurized overhead cable 


7. Pole-line 

ched to flume. 
&. Automat flume 
mtrol. 


Both 


Malad 


hetween plants it 


} 
water eve 


situated on the 
sin ill 


River. in 


stations are 
River. a 
the Snake 
Idaho. approximately 100 miles from 
the city of Boise. The lower 
is located at the confluence of 
two rivers. while the upper station is 
7.000 ft upstream The hy 
head for each station (124 ft 
for Upper Malad 157 ft for 
Lower Malad) is secured by means of 
i flume and penstock, the flume for 
the the 


tributary ol 
south-central 
station 
these 


about 
draulic 


and 


upper station beginning at 


controlled 


automatically 


vate works, about a mile up the river, 
and that for the 


ning at tail water of the upper station. 


lower station begin- 


Both stations are automatic in opera- 
tion and controlled from the Lower 
1 mile 
Malad 
Control 
is eflfectuated through a combination 


Salmon. station. located about 
a half above the Lower 
station on the Snake River 


and 


of supervisory and direct wire con- 


trol over separate armored, pressur- 
ized cables 


station 


run overhead to each 


Station Building 


The station buildings of these de 
velopments are unique in that they 
the 
only exposed wall being on the down 


Malad 


at left. has no windows it 


ire entirely below ground level. 
station. 
the 
Windows were 
in these unattended stations 
could 
purposes for 
provided 
ce ool 


nd potential means for unauthon 


stream side 


[ ppel 

\ 

“howl 

structure whatsoever 
tted 
ce they serve none of the 

which they are usually 


ind would merely be a 


continuing maintenance 
ds ingress 


By placing outdoors as much as 


possible of the equipment that would 
wrdinarily — be located the 
huilding. the size of the structure has 


} 
been 


within 


materially reduced, at a con- 
siderable saving in cost. without sac- 
rifice of adequate working space or 
of ready access to any of the ippara- 


t 
tts 


Phe 
these stations is of the outdoor type. 


single generator at each of 
Although it might generally be con- 
sidered that the climate of a region 
as far north as Idaho would be too 

severe for satisfactory operation and 
April 9, 
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SWITCHBOARD in truncated triangle form to fit into corner trol panels, (B) metering and supervisory panel left and protective 
Some supervisory instruments had not been installed. (A) Front con relays right and (C) auxiliary relay and annunciator panel 





maintenance of this type of generator, 





this has proven to be unfounded. The 
Idaho Power Company has had two 
outdoor generators at Upper Salmon 


in operation since 19 The service 


c% Auxiliary 
. . : woter driven 
rn : 8. > se > | I Hotch governor | 
reliability and maintenance records >) oil pump 
J “OF O-c cabinet 
of these two units have been so al- — 


together satisfactory that all of the TTI k Battery 
eleven generators for the five stations , charger 


in the present expansion program, | | Station 
11 || | battery 


| 


Stotion air compressor 


varving in size from the 8.400-kva 
unit at Upper Malad to the three 
25.000-kva units at the Bliss station. 
ire of the outdoor type. 


protection 
frame 


Turbine 


Control Switchboard borre! 





ou pump, 


Study of space requirements for 


Governor 


the accessory equipment for these 


stations revealed that the rectangular | | rheostot 


field switch 


form of enclosed switchboard was 
not economical in the floor area that 
would be required for its physical | |  & Switchboard 
accommodation and subsequent op oi ‘ Lighting transformer — ‘Actuator 

> ‘ eh relay cabinet 

eration. For the maximum utilization 

f ¥: S oj > in} Vent duct, 
of floor area r¢ ulting in the minimal Lighting cabinet Tr 
size of building. it was evident that 


‘ Vent fon . 
an enclosed switchboard structure 





having a base in the form of a trun 
cated right triangle would be ideal 





for these stations 


Smaller Building OPERATING FLOOR PLAN. Note the shape of the switchboard 


Such a form of switchboard was 
developed and it was found that the | space economy for the application is | upon which are mounted the numet- 
additional cost of this “form-fit” evident by reference to the floor plan ous two-pole auxiliary relays required 
structure over one of conventional of the operating room above. It for automatic operation and for local 
outline was more than compensated — has adequate panel space to meet all and direct wire remote control fune- 
for by the materially larger saving requirements and the equipment. both _ tions. 
resulting from the smaller size of inside and outside the enclosure, is The cover for the cable pit in the 
building required. readily accessible for inspection, test- floor inside the switchboard enclesure 
The unorthodox shape of the ing and repair. even though the is made of high-strength aluminum 
switchboard is one of the more un- switchboard is mounted in a corner. alloy checkered plate, in sections that 
usual features of these stations. Its The flush doors cover sub-panels may be removed in horizontal posi- 
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ENTIRE OUTPUT of the 8,400-kv plant goes 


tion through the doorway. This ma 
terial was selected because of its light 
weight and consequent ease of handl 
ing. The comparatively high cost of 
the material, compared to that of 
any other that would be suitable for 
justified om U 


fact that the lighter weight facilitates 


the purpose, was 


precise maneuvering of the plates and 
the risk ot 


any of the equipment is minimized. 


inadvertent contact with 


Transformers and Switchgear 


The selection of outdoor swit 


gear for these stations was. in view of 
the company s operation ind main- 


tenance experience with outdoor gen- 
and the 


expe rience 


l 
general 


outdoor 


erators satistactors 


with switchgeat 
for substation use, merely a logical 
step ol added 

AIL 6.90025 


current transformers 


economy 

equipment. except the 
in the venerator 
neutral leads for relaving and meter 
ing. and the surge 
housed 


sheet steel switchgear structure Sim 


protection equip 


ment. is within an outdoor 


the 210-.) auxiliary power all 


ull bre ike rs and 


paratus are 


issociated 
enclosed within a s¢ 
such structure Phese two switch 


units. with the power and mait 
iliary power transformers. are 
to form what is commonly 
unit-type substation. 

The outdoor unit LV pe 


assembly simplified cable 


substation 
onnectllots 
require d for in 


The higher cost of the out 


and reduced the time 
stallation. 


door assembly over the 


90 


separate 


through a unit-type substction 


switchgear elements of its indoor 
counterpart was more than offset by 
the saving in building « through 


locating the switchgear outdoors 


Automatic Flume Water Level Control 


! ! 
To maintait onstantl water level 


at the flume intake and thereby more 
wuitomatt 


installed at 


nearly to regulate flow. ar 
ally operated gate ois 

to the 
wh station kach of 


tuated by two float 


flume leading to 


these 


the entrance 


t 
ites is 

\ 

sWitehes 


timing relays. se connected 


cause the vate to be ral-ed or 


rements of mottot 


determined 


level in’ the 


Leh Ln 
ntervals of 
{lure 

respectively The “on 
time of the timing relay ts 
limits sine 


d for = 


stream tlow 


within Ww icte 

hanges will be require 
Variations it 
hvdt wuli 


is the « 


hanges in the 


the {lume onsequen 


| 
tut 


weumulation upor the | 
Operation otf 
thor navy he 


transterre 


matic to manual at the it 


the appropriate station | 


v direct 
control and at Lower Salmon b i 


of dires 
ontrol. 


ombination t wire and supel 
Visor 

This equipment has been installed 
short a 


to be 


for too time for any. state 
made as to specific pet 


Should 


ment 


formance. this equipment 


function satisfactorily. it will be a 


substantial aid in the normal 


tnatic operation of the station 


April 9, 


Since these stations are to be op 
erated at maximum output consistent 
with seasonal variations of available 
water, the output of each generator 
is to be adjusted automatically to flow 
in the flume by means of a float oper- 
ated installed at 


the penstock intake, acting upon the 


selsyn transmitter 
wicket gate positioning mechanism of 
the governot This device is to be 
operated in conjunction with the auto- 
flume level control at 


mate water 


end of the flume and co- 
Here 


too early to have any 


the uppet 


ordinated with it igain. it is 


information as 
to performance 


This automatic device may be cut 


out of service at will and the adjust 


ments made manually. either from 


the station or from Lower Salmon 


ove! the SUpervisors hannel In- 


formation as to water conditions 
along the flume is available for man 
ual adjustment, from telemetered level 


indications at each control location. 


Flume Power Line 


The only 


power for operation of the diversion 


practicable source of 
cates and the flume intake gate, a mile 
upstream from the | pper Malad sta- 
tion. was the 210-, 
hus at Upper Malad 
stepped up to 2.300 vy and the power 
transmitted overhead along the flume 
works, it is stepped 


for utilization 


wuxiliary power 


This voltage is 


to the gate where 
dowt 

Che poles of this line are mounted 
on the face ot 


Demo se 


one of the flume walls. 
urely held in place by means 


of two bolts set into the concrete. This 


thod of pole erection was found to 
this 
setting them in the ground 
This is beeause of the faet that the 


overed by a ically re 


be much more economical. in 


case. than 


veolog 
i flow. the escarpments on 
oth sides of the Malad River 


composed entirely of this hard mate 


Ie ne 


il. The bench below. where the line 


vould have to be run. is largely fra 


nents of this lava that have broken 
off and fallen from above. The prep 
tration of pole 

solid or fragmentary 


osthy 


holes in either the 
lava is both a 
undertaking and less sat 


tory foundation than the flume 


iddition to 


mwer feeder. the multi- 


] 
line carries. i 
ondu tor 


cable 


required for operation of the 
and for 


rates telemetering of vot 


rate positions and water levels 
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Lighting Cost Comparisons 


For lighting of large areas it can be generally accepted 
S GS S Se d 


that fluorescent will cost less than incandescent light- 


ing, although rigorous cost comparison is difficult and 


is not necessarily determining even in a specific case 


R. G. SLAUER 
Manager, Applications Engineering 
Sylvania Electric Products, Inc 
Solem, Mass 


light 
associated equipment can in itself 
study. It is 
which is im- 


the study of a source and 


| MAY BE OUESTIONED whether 
represent an economiu 
not the cost of light 
portant: rather, it is the cost of that 
light in relation to the cost of the 
task or work 
ample. an 
lighted at 
per sq it If it can be 


performed. For ex- 
night be 
lL) cents 
that 


cents per 


industrial area 
in annual cost of 
shown 
improved lighting at 15 


sq ft will reduce shrinkage from 7' 


to 5 . 2 positive economic answel 


would result only if the 


shir inkage 


ment in lighting cost 


saving in 


were more than the inere 


in analy 


Such 


sis obviously gives credit neither to 


secondary benefits nor to secondary 


disadvantages. 

Similarly. a store might be ex 
pected to have sales of $25 per sq ft 
annually. 


stallation 


An improved lighting in 
idded at 


0 cents 


which could be 
an annual increased cost of 
per sq ft would probably have to 
raise sales to S29 per sq ft to be jus 


Ot the 


a large portion is rep 


tified economically SL inere 


ment in sales. 


resented by the cost of the xoods sold 
as apply 


and cannot be considered 


ing to inereased investment or op 


erating expenses. For a school. the 
difficult’ because it) re 


the cost to 


problem Is 
juires human evaluation 


the community can be estimated in 


solar as the repeating of a term ts 


coneerned. but there is no wav t 


measure the “cost” to the student o1 
his family. 

Occasionally lighting can be evalu 
ated easily. \ storage 


very area 
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Two-lamp F 
40-w T-i2 


100% 


Three-lamp F 
40-w_CiT-12 


REPRESENTATIVE COMPARISONS for 


Glassteel 
Diffusers 


; 
300-W Inc. RLM /j 
/ 
33% CO 


Energy 





lighting an industrial area show usual 


incandescent lighting costs about a third more than fluorescent 


worth 40 cents per sq ft in rental 
might be modernized readily and 
made usable for production by physi 


eal changes of which lighting at 20 


cents per sq tt ts the primary 
might make the 


other 


one, 
Such a change space 


comparable to nearby areas 
renting at Sl per sq ft. 

this 
Although 


of task or use evalua 
feels that 


Many more cases of 
cited 


ing the validity 


nature 
might he recogniz- 
tion. the author this is a 
separate study. For purposes of this 
discussion. it is assumed that the cost 
of improved lighting is justified and 
that the Iniportant 
form which that lighting might take. 

As far 


standard method exists | 


decision is the 
is can be determined. no 
r determin- 
In general, 


ing the cost of lighting 


four main divisions of osts are 


recognized— lamps. energy. amortiza- 
tion of investment. and maintenance. 
reflect the 


lamps used and their price with little 


Lamp costs number of 


attempt to include such minor costs 
as storage or breakage in handling. 
Similarly. energy costs are an expres- 
sion of rate. time. and connected 
lighting load with no adjustment for 
wiring losses. power tactor penalties 
or de mand charges. 

less 


(Amortization harges are 


easily defined because of differences 
in accounting procedure. What seems 
to be the most common method is to 
determine the cost of the luminaires 
and their installation. plus the cost 
of any special switching required. 
This total 
of vears of expected usefulness to get 


lo the cost is added 


is divided by the number 


an annual cost. 
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Incandescent vs Fluorescent Lamp 


Economic Comparison 


Conditions of Problem 


le per kwhr., the 


lighting is to be 


operated 


It is desired to illuminate 1000 sq ft of industrial area, 
part of a more extended area, to a level of 40 footcandles. 


The local energy rate is 


4000 hr per yr: the area is rea 


sonably clean; the units are to be mounted at 10 ft, the ceiling being 13 ft high. 


Basic Assumptions -The most 


steel reflectors, porcelain enamel for incandescent and either 


thetic enamel for fluorescent. 


rhe fluorescent fixture would quite certainly be 


comparative wiring 


fluorescent units were assumed 


Statistical Tabulation 


Number of luminaires 


. Total cost of luminaires 


] 
l 
2. Cost per luminaire 
2 
4 


Installation cost per luminaire 
not including feeders 

Total installation cost 

Assumed lamp life—hours 

Unit lamp cost 

Annual lamp cost 

Annual energy cost-——] cent rate 


Amortization (16%° 


. Cleaning cost per fluorescent luminaire 


. Fluorescent cleaning costs 


10 cents each 

. Unit incandesce 
placement cost 

Incandescent cleaning and 


cost—twice a year 


widely 


For the particular problem, the 300-w white 
incandescent lamp plus corresponding size reflector would probably be 


conditions, individually mounted rather than 


of Items 3 and 5) 


twice a@ vear 
3, Fluorescent lamp replacement cost ¢ 


used indusirial fixtures employ open 
porcelain or syn- 
bowl 
chosen. 
a two-lamp 40-w type To get 


continuously run 


Fluorescent 
15.4 20.4 

$ 4.10 15.75 

$63.14 321.30 


Incandescent 


$7.00 
$107.80 163.20 
1000 7500 
$0.49 10 
$30.18 15.23 
$184.80 77.93 
$28.49 80.75 
$0.35 


$14.28 


8.00 


$6.53 


nt cleaning and lamp re 


replacement 


Intermediate incandescent lamp replace- 


ments at 20 cents per lamp 
annual cost 


annual 


the estimated expense of investment, 


taxes, defective equipment. service 
damage. etc. A popular 
amortization rate is 16 equiva- 
lent to an installation life of 
eight vears. For 
should be increased because of 


obsolescence: for schools 


industrial 


about 
stores. this rate 
stvle 
it could be 
dex reased. 

While maintenance costs are easily 
dificult to 


interpret because of the wide differ- 


described. they are very 


ences in shop practices. In general. 


maintenance includes only the cost 


of cleaning luminaires and of re 


placing worn out 

The hasic 
that 
descent 


operating items. 
comparison of cost is 
fluorescent and 


between incan 


lighting. For this compari- 
son, the lighting of an industrial plant 
Industrial 


eliminates style considerations, mini- 


was assumed. lighting 


mizes restrictions on wiring methods 
and places least dependence on fin- 
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walls and ceilings. Hence it 


forms an excellent base for 


ished 
such an 
investigation. The most common in- 


dustrial lighting with incandescent 


lamps employs white bowl lamps in 
reflectors. 


enamel dome 


Similarly, the 


porcelain 


most common. fluor- 


lWo-w 7 
lamps in open porcelain or synthetic 


escent method uses -12 white 
enamel reflectors. 

\ study of this hypothetical case. 
is detailed in the accompanying table 
and graph, emphasizes the complexity 
of predicting lighting trends or jus- 
tifving light souree development on 
such an analysis. The figures show 
cost for inean- 


descent lighting. But it would be rash 


a definitely higher 
to claim that all the assumptions are 
that they 
were. the results are applic able to 


fair averages or even if 
broad lighting recommendations. For 
any specific industrial plant, an eco- 
nomic analysis is quite valuable. But 


no such analysis should be used too 


broadly without an appreciation of 


the variables. some of which follow. 


Quality of Lighting 


It cannot be claimed that the two 
methods represent equivalent light- 
The 


brightness of the fluorescent lamp. its 


ing quality. relatively low 
low radiant heat and its color quality 
are all factors which have resulted in 
the use of fluorescent lamps in more 
than 90% of new industrial lighting 
installations in the United States dur- 
ing the past few years. Taking the 
important factor of lighting 
quality—diffusion—the use of incan- 
Glassteel Diffusers would 


seem more nearly comparable. But if 


most 
descent 


it were done, the over-all cost of the 
incandescent installation would 
mount sharply with a final result of 
more than 2 to | in favor of fluores- 
cent. This emphasizes the inherent 


quality characteristic of fluorescent 


lighting which can be gained with in- 


candescent lighting only at appre- 


ciable extra cost. 
The cost of electrical energy va- 
ries widely. making national aver- 


For 19 18. 


cent per 


iges somewhat misleading 
these 
kwhr for large users and 2.65 cents 


averages were | 


for small users. Even in a specific 
plant the use of block or step rates 
presents a problem of interpretation 
An improved lighting system could 
be charged on the basis of an incre- 
mental rate or on the over-all plant 
average. In general, the lower the 
rate the more incandescent lighting 
becomes competitive, reflecting lower 
efficiency and the consequent major 
status of energy costs. However, only 
when the rate is below any national 
iverage is incandescent illumination 
directly competitive. 


Annual Usage 


“owning” 
if a 


lighting system is not operated. cer- 


Costs are either in the 


or “operating” category. Even 


tain expenses suc h as investment and 
If the initial 


cost of the installation is high, a good 


depreciation continue. 
use factor is necessary for economic 
justification. Thus fluorescent lumi- 
naires. which cost between two and 
four times more than comparable in- 
candescent units. are favored by typi- 
shift operation. 
Occasionally. wiring costs may be a 
factor. 


cal industrial two 


Through the use of continu- 
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ous fluorescent lighting 


runs, hay 
result in certain installation savings 
on the basis of equivalent illumina- 
tion, Occasionally. apparent “lower” 
costs can be misleading. A three-lamp 
fluorescent would seem cheaper than 
a two-lamp unit. But because of lowe1 
elliciency (trapped light) there is a 
loss rather than a gain except with 


very high installation expenses. 


Development Trends 


While it would he rash to predict 
that ineandescent lamps will not im- 
prove from a performance stand- 
point, it is generally accepted that 
such improvements must be on a 
minor scale compared with possible 
improvements in fluorescent lamps. 
Even if krypton-filling at high pres- 
sure plus filament surface-hardening 
techniques were developed so that 
lamps would be produced at low cost 
(a research man’s Utopia). the re- 
sult might not be greater than 25% 
or about 5 lumens per watt added to 
the present 15 to 20. This is small 
when matched with the } to 70 lumens 
per watt range of present fluorescent 
lamps. Even more important is the 
independent functioning of life and 
efficiency factors in fluorescent lamps 
contrasted with the interdependence 
of these in incandescent lamps. The 
data in the table were calculated on 
1948 laboratory performance records 


of both the 


heing close to rating. 


sources incandeccent 
the fluorescent 
showing appreciable strides upward. 


Most that 


)-w T-12 fluorescent lamps will be 


engineers are confident 
available at over 60 lumens per watt 
and at least 7.500 hours life within 
the next few years. To a practical 
degree, this life will not depend on 
starting frequency. 

The incandescent lamp circuit is 
so simple that no special maintenance 
problems exist. With the fluorescent 
lamp both the starter and the ballast 
must be considered. 
item of 


The starter can 


be an direct replacement 
factor to 


shortened lamp or ballast life. The 


expense or a contributory 
author believes that with modern cut- 
out starters the incidence of trouble 
is so slight as to justify its elimina- 
tion as an economic consideration. 
Ballasts. too, have improved in re- 
liability their 
right, partially in a_ better 
standing of the interrelation of cir- 


partially — in own 


under- 


cuit elements. Certainly only a very 
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minor contribution to annual cost 


might be considered. Essentially. 
of most 
gaseous discharge lamps appears in 
the initial cost of the installation 


rather than as major operating ex- 


the more elaborate circuit 


penses. 


An industrial comparison was 
chosen because of simplicity and be- 
cause this did not seem to favor either 
source. In the case of office lighting, 
fewer hours of use per year tend to 
balance higher energy costs. But no 
favorable factor for 
lighting matches the lighting utiliza- 
tion of fluorescent lamps. 


incandescent 


Low in- 
trinsic brightness permits direct or 
semi-direct luminaires equivalent to 
the necessary and less efficient semi- 
or totally-indirect incandescent lumi- 
Store 


lighting installations 


seldom lend themselves to direct eco- 


naires. 


nomic comparison. A present require- 
ment in many stores is for strong 
directional lighting, not technically 
possible with fluorescent lamps. Con- 
“style” conscious 
which leads to the selection of fluores- 
cent lighting, often regardless of other 
Most both 
sources, with the fluorescent lamp 


hecause 


versely, stores are 


factors. stores combine 
demanded for mass lighting 
of high efficiency and long burning 
hours. 

School lighting is one of the broad 
fields of lighting to which fluores- 
cent lamps have been applied despite 
an adverse economic analysis. Quali- 
ties such as color. low brightness, ete. 
seem to have an appreciable bearing 
on its choice. In general. few schools 
operate more than 1,000 hours per 


vear. Even during these hours the 


need for artificial lighting is directly 
dependent on architectural design. 
school location, and portion of day 
Under conditions. the 
initial investment becomes quite im- 


used. such 
portant. It is possible to apply semi- 
totally indirect 
descent luminaires, and achieve good 
quality lighting with a low annual 


indirect or incan- 


over-all cost. 

In the opinion of the author. the in- 
candescent lamp cannot compete di- 
rectly with the fluorescent lamp for 
the lighting of general areas. Nat- 
urally there are exceptions but it 
seems that the incandescent lamp 
must maintain its position by factors 
not readily defined by economic com- 
If the latter 
criterion, the trend (both from lamp 


parisons. are the sole 
development and lighting application 
standpoints) is toward broadening 
the present gap. 

It must be emphasized that other 
factors are very real and quite preva- 
lent. especially in areas not usually 
considered as “general” areas. Sim- 
plicity of electrical circuit, low first 
cost. and adaptability to a tremend- 
ous range of operating characteris- 
overlooked. Con- 
the 


lamp has advantages that also do not 


tics cannot be 


versely. of course. fluorescent 
lend themselves to a simple balance 
sheet approach. Since lighting is a 
personal and human experience. in- 
dividual preference overlook 
rather large percentage differences in 
Perhaps the most important 
viewpoint of all is that the cost of 
any modern sort of lighting is less 


than the benefits that can accrue from 


may 


costs, 


its use. 





Twisted Pair Supported by Spinning to Messenger 


N. K. YARNELL 
Southern California Edison Co 
Los Angeles 


WISTED CONDUCTORS for com- 

munication channels may be sup- 
ported on long spans by spinning 
them to a messenger. When Southern 
California Edison Co needed a 
twisted pair of No. 14 conductors for 
remote control of a radio station it 
was decided to save time by using 


existing transmission line towers and 


poles to support the conductors. 


Since spans were on the order of 
200 to 1.000 ft these small condue- 
could 
clearance on existing poles. A steel 


tors not maintain ground 
messenger was strung; then a con- 
ventional spinning machine jised to 
spin the conductors to the messenger. 

Only difficulty was in the 600 ft 
capacity of the spinning machine 
reel. This made it necessary to splice 
the spinning wire at midspan. Even 
so, over five miles of conductor were 
installed in ten days. 





Coordination of Distribution Protection 


ll—Selective Fuse-Breaker Coordination 


Basic operating principle of the selective fuse-breaker 


method of protection is examined. Procedure in applying to 


distribution circuits described and explained. Use of short 


circuiting contactor on overhead circuits to reduce con- 


a“ 
Fete ductor burndown and simplify fuse selection is explained 


CHASE HUTCHINSON 
Electrical Engineer 
Ebasco Services Inc 

New York 


ELECTIVE fuse-breaker « 


tion involves the use 


oordina 
of rapid. 
iutomatic-reclosing. substation 
circuit breakers so 


single-shot line 


coordinated with 
fuses that line fuses 
faults. In 
an arrangement comparatively 
single-shot fuses take on 
manv of the desirable 


blow only on. sustained 
such 
inexpensive 
characteristics 
ol more expensive oil circuit breakers 
or oil circuit reclosers. The resultant 
effect: on 


mentary interruptions. is to provide 


service. disregarding mo 
the highest degree of service continu 
itv obtainable from a radial overhead 
open-wire circuit with conventional 
protective equipment 

The basic operating vele of the 
selective fuse-breaker method 


tection consists o 


f pro 


tof af he station 
circuit) breaker 
ately 


2 The 


immediately re 


| In even 


Lrvirrie di 


breaker is 


ind during rc 


station circuit 
losed 
insterred 


to time 


closure the trip cireuit is tr 


from instantaneous relays 


delay relays. 
If the 


current will have beer 


fault 
cleared by the 
ircuit breaker 


restored upon re 


fault is transient. 


opening of the station « 
and service will he 
closure. 

L. If the fault re 


circuit breaker recloses. and is on the 


nains when the 


as contrasted to the substa 
tion side of 


line side 


i sectionalizing fuse. the 


FIG 1—COORDINATION STUDY sheet shows curves of minimum melting and maxi 


mum clearing time vs impedance for various fuse links 
are plotted on sheet to the ohm scale 


under max and mim fault conditions 


Impedances for circuit being studied 
Projection 


from circuit points to fuse curves gives clearing time under fault conditions 


FIG 2—TYPICAL FUSING of distribu 
tion circuit for coordinated protection 


e-delay 
relays to operate will be more thar 
sufhicient to 
sectionalizing fuse to blow and. re 


the faulted 


interval required for the ¢ 


cause the ippropriate 


move section trom the 


feeder. 
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when the 
le ared 


breaker 


fault 


breaker recloses. and is not 


>. If the 


persists 
by the sectionalizing fuse. th 
relays and 
locks out. 


inter- 


is tripped by time-delay 


tiie reclosing mechanism 

On circuits where | to }-see 
ruption ¢ iused by transient faults is 
of no moment (usually the case on 
residential and commercial circuits) 
further economies are practicable as 
will be discussed under Lightning 
Protection 

Successful performance of a sec- 
tionalizing fuse depends on time se 
lectivity. Consequently it is important 
that fuse links having reliable char- 


acteristics be used. Well known makes 
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of slow-type fuse links are satisfac 


tory; however, it is usually not prac 


tical to change makes of links without 


carefully checking performance. 
Quite often a change of either link 
size or location becomes a major 


problem when a change is made from 
one make of link to another. It is the 
aim of 


fuse standardization now in 


progress to provide greater inter- 
changeability than presently practi: 
able. Recent announcements indicate 
progress in this direction 

Curves of minimum melting time 
and maximum clearing time versus 


make and 


type of link printed on a coordina- 


impedance for a selected 


tion map are shown in Fig 1. Time 
impedance curves plotted on a log 
log scale are used to portray actual 
conditions as well as to avoid difficul 
ties at Manufactur 


ers time-current curves are converted 


transformations 


to time-impedance curves by the 


following formula: 


Zi Ey/l 

zB Impedance equivalent to cur 
rent /; at voltage F 

E, Phase-to-neutral circuit volt 
<ive 

/ Melting or clearing current, 
as the ease mav he. of the link at 
time / 


Fuse Size Selection 


Fuse link sizes are chosen so as to 
vet the 
selective with each other. At no point 


maximum number of sizes 
on the fuse curve throughout the time 
110%e of 
mum clearing time of the smaller fuse 
than 80% of 
melting time of the 
This method of 
possible to operate 


range of use should maxi 


be greater minimum 
next larger fuse. 


makes it 


successfully as 


selection 


manv as seven to eight fuses in series. 
The impedance range of a fus 
the length of a line a given fuse ean 
protect-—depends upon: 
1. Maximum fuse 
selected for zero fault impedance 
9 


clearing time 
Speed of breaker clearing 

>. Speed of the fuse link. 
Maximum fuse clearing time per 
mitted under the zero fault impedans e 
taken as 4.0 
knee ot 


permits 


condition is generally 
sec. This value is below the 
fuse links and 
fuse 
fault 
without increasing the clearing time 


The lowe: of the 


the “slower” 


satisfactory operation through 


reasonable impedance values 


unreasonably. 


part 
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FIG 3—RECLOSING CIRCUIT used for selective fuse-breaker coordination, de-energizes 


reclosing relay motor when instantaneous relays operate, causing breaker to recycle after 


interval, in this case seven cycles 


fuse characteristic when plotted on 
log-log paper has a slope of 


imately 2. i.e. 


approx- 

Thus 
inv upward bend or increase in slope 
f the 
mpedance range of the fuse. For this 


links are 


time ft 


characteristic decreases the 


reason “slow” preferable 
for line fuses. 

Breaker operating time determines 
limit of the 
the fuse 


breaker 


the lower useful fuse 


characteristic since must not 


blow while the is tripping 


by instantaneous — relay Because 


breaker 
what. it is 
idd O.10 see 


clearing time varies 


some- 
conservative practice to 
to breaker clearing time 
limit of the 
It should be 


includes about 


to determine the 


lower 
fuse link characteristic 
noted this 0.10) see 

0.033. se two eveles! for instantan 
Thus. for an eight- 
breaker. the lower 


range may he 


eous relay time. 


evele (0.133 see 
end ot the fuse 
fixed at 0.2 


If a short-circuiting contactor (to 


time 
5 sec, 

he described later) is used. useful 
impedance range of the fuse link is 
increased on the lower end of its char- 
time of the 


acteristic. Operating 


short-circuiting contactor is  approx- 
imately 0.0083 see as compared with 
0.133 see for the circuit breaker. Thus 


miles of 


protected by a given size of fuse 


the amount of impedance 
line 
is increased. 

In developing a fuse coordination 
chart for use with the short-circuiting 


contactor. the time scale need not ex- 


tend below 0.01 sec. There is little 


need to consider shorter time inter- 


vals: fuse operation is inconsistent 
for intervals shorter than 0.0133. se: 


0.8 evele). 


Fault Current Calculations 


Knowledge of fault current magni- 
tudes at each fuse location and the 
end of 


sele live 


laterals is fundamental to 
fuse-breaker 
Simplified methods of calculation are 


coordination. 


sufliciently accurate. Use of vector 
values of impedance is recommended, 
if the circuit 


kinds of 


reactance 


particularly contains 


several sizes o1 wire or if 


supply system predom- 
Inates, 

In most cases. calculated values of 
maximum three-phase and single- 
phase-to-ground faults are all that are 
However. in 


necessary to consider. 


instances where a substation trans- 


former bank is cut out during the 
light-load period, both minimum and 
maximum faults must be consdered, 
particularly near the substation. 

The accompanying table shows a 
that 


for tabulating calculations. 


convenient form has been used 

The caleulated fault currents or im 
pedances for the various circuit and 
fault plotted on the 


lower part of an impedance map of 


conditions are 


the type shown in Fig | to the ohm 
Then. for example, the fuse 
point D 


ean be determined by projecting the 


= ale. 


required in the lateral at 
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me-22 in.per logerithmic 


mpedonce= 6.0 in. per logarithmic 
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phi 








FIG 4—TIME-IMPEDANCE CURVES of very-inverse relay (A), 
ond standard relay (B), can be reproduced on templates to fit 
By laying template on Fig 1 selecting a lever 


coordination chart 


ohms up to the fuse curves. It is 
apparent that a 100-amp link will 
0.60 sec under maximum 
(three-phase) fault conditions, and in 
about 4.0 sec under minimum 
ground) fault conditions for a fault 
it end of protected section (at FP 
119 recloser). 


clear in 


Reclosing Cycle 


\ here wind and lightning are com- 
mon many of the faults occurring on 
overhead distribution lines are tran- 
sient in nature. Frequency and dura- 
tion of such faults must be under- 
stood and a tripping and_ reclosing 
selected that fits 


perience, if best performance is to be 


sequence field ex- 
obtained. Two important factors are: 

1. Multiple lightning strokes may 
have a duration of as much as one or 
ser onds: 


two consequently. a se- 


quence consisting of instantaneous 
trip and immediate reclosure with 
transfer of trip circuit to delay relay 
might blow the branch fuse unneces- 
sarily. 

2. A transient fault at one location. 
following a transient fault at that or 
some other location, may incorrectly 
blow a branch fuse if the 
occurs at 


fault 


during the period the circuit is ex- 


second 


transient any time 
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FIG 5—EMERGENCY OVERLOADS for 
oil immersed transformers, self-cooled with 
30 C cooling air or water cooled with 25 C 
water. For forced air-cooled, oil immersed 
transformers use 75% of indicated increase 
over-rated load current shown by curves 


posed to delaved tripping. 

lo meet condition | and still retain 
immediate reclosure usually necessi- 
tates two instantaneous tripouts with- 
out a second immediate reclosure 
After $ to 15 


sec. reclosing might again be effected. 


some time delay. say 


The time consumed by the two trip- 
exceeds 
the duration of the lightning stroke. 
There is some evidence that condi- 
tion 2 fuse 
operations than condition 1, particu- 


larly if relavs 


outs and reclosures usually 


causes more incorrect 


reclosing having a 
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curve and reading ohms corresponding to reference line for that 
lever curve, tap setting can be computed. Relays of the very inverse 
type are preferred over the standard type for most installations 


FIG 6—BASIC CIRCUIT for 


cuiting contactor 


used 
» 


min reset time are 
example. consider Fig. 

\ transient fault occurs at A. The 
breaker trips by instantaneous relay, 
and _ transfers 
tripping to delay relays. After a pre- 


determined time interval the reclosing 


recloses immediately 


relay recycles and_ transfers the 
tripping back to the instantaneous 
relavs. But if during the predeter- 
mined time-delay and before recyel- 
another transient fault 
B. the B lateral fuse will 


blow because breaker tripping has 


ing occurs. 


occurs at 


previously been transferred to delay 
relays by fault A. 
faults are usually 


ciated with lightning or wind storms 


lransient isso- 
and their occurence is random but 
frequent during storms. Under such 
conditions best performance is usu- 
ally obtained by exposing the whole 
circuit to time-delay tripping for a 
minimum of time. On the other hand, 
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FIG 7—SWITCHING SPEEDS of line short circuiting contactors 
Through use the impedance range of a given fuse may be extended 


introduction of fault impedance slows 
the 
ind makes it imperative that the cir 
cuit be kept 


lone enough for the slowest fuse to 


down blowing of branch fuses 


on time-delay tripping 
operate. if a tendency to pump is to be 


Practically. 


evcling time of about 10 see or less is 


avoided where i re 


he made 
the 


This can be done by 


used, arrangements should 
to add 


reeveling time 


the delav-relay time to 


wiring the reclosing relay motor so 
that it is de-energized when the in- 
A circuit 


In seven se¢ onds 


stantaneous relays operate. 
arranged to recycle 
is shown in Fig 3. An improvement 
on this sequence would be to reevele 
three 


stantaneous tripout. provided no fault 


two or seconds after an in- 


current existed upon reclosure. 


Circuit Breaker Tripping 
In the fuse-breaker co- 


ordination scheme initial tripping of 
the circuit breaker 
plished by instantaneous over-current 


selective 


is usually accom 


relays although some very fast induc- 
tion dise relays have been used. 
Four-wire wye circuits usually have 
one ground and two or three phase 
Current are deter- 


relays settings 


together with a 


loads 


mined from Fig 1 


knowledge of line Require- 
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FIG 8—COORDINATION STUDY sheet for application of short 


circuiting contactor at point A on circuit 
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Breaker clearing 
time plus 010 
winding of 





LSC-/00-amp co 


es eet relay 
a 














Typical Impedance Calculation Form 











Length Wire 3 
Section Miles No. & Sz Unit Z Section Z Total Z 
110-ky Line 0 + j0.805 0 + j0.805 0.80 L90 
Transfer A 0 +)4.55 O +)j5.35 5.35 L90 
A-B 0.69 3-2, 6n 088 +j0.75 0.59 +j0.52 0.59 + j5.87 5.90 184.3 
B-C 0.93 3-2, 6n 0.88 + j0.7 0.80 + j0.70 1.39 +j6.57 = 6.70L78 
c-D 2.83 3-2, On 88 + 7 2.43 + j2.13 3.82 + j8.70 9.51 166.3 
D-E 1.04 3-2, 6n 0.88 +j0.75 0.89 +j0.78 4.71 + 59.48 10.60 L63.5° 
A-A 0.16 1-6, 6n 
Zr 
Section Unit Z ection Z Total Zr 
3 
110-kv Line 
Transfer A + O + j15.26 O +j15.26 = 15.26 190 5.08 
A-B 2.81 + (4.08 1.92 + j2.82 1.94 + j18.08 = 18.20 L83.87 6.06 
B-C 2.81 + 54.08 2.61 j3.80 4.55 + j21.88 22.40 L78.30 7.46 
c-D 2.81 + )4.08 7.95 + 511.58 12.50 {33.46 = 35.70 L69.50 11.90 
D-€ 2.81 + j4.08 2.93 + 54.24 15.43 + 537.70 40.70 L67.70 13.56 
A-Ai 2.38 + 1.79 0.38 + j0.29 0.38 + 515.55 = 15.60 L88.6 5.20 
Note: These figures do not apply to Fig 1. 
ments for the instantaneous ground — phase-to-phase fault current. 
relay setting are: 2. The instantaneous phase relays 
1. Instantaneous ground relay must have a setting higher than the 
must “look over” the whole line; maximum load current on the circuit. 


pick-up must be below the minimum 
ground fault. 

2. Instantaneous ground relay must 
have a setting higher than the maxi- 
mum single-line-to-neutral load. 

Requirements of — instantaneous 
phase relays are: 

1. Instantaneous phase relays must 
“look over” that part of the line con- 


sisting of two or three phase wires; 


pick-up must be below the minimum 


In rare instances all of these re- 
They 


usually result from connecting a long 


quirements cannot be met. 
urban feeder, 


laterals 


line to a heavy 
or use of steel 
Short of installing a line breaker for 
the tap having inadequate fault cur- 


rural 


long wire 


rent, the only known remedy is to use 
a short-circuiting contactor to build 
up the fault current. 

Some faults on 11-13.8-kv circuits 
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Dietiilition Joclay, 


They usually last 


from one-half to one evcle. just long 


are self-clearing. 


enough to operate instantaneous re 
lays. While the resulting interrup- 
tions of one-third to three-quarters 
seconds are not particularly objec- 
tionable. many of them can be 
avoided by introducing about a two 
cycle time delay in the instantaneous 


This 


also avoids tripouts due to expulsion 


relay trip circuit. time delay 


arrester operation as will be subse- 


quently developed. A’ simple aux 
iliary relay cascaded in the trip cit 
cult ts satisfactory 

Where trip circuit is transferred to 
delay ifter the 


initial tripout. the transfer is usually 


relay immediately 


accomplished by opening the instan 
taneous relay trip circuits with an 
connected across the 


auxiliary relay 


reclosing relay motor. 


Determination of Tap Setting 


The time delav relavs are 


ably of the 


preter- 


very inverse induction 
type although the standard induction 
relay. such as the IA or GO. mav be 


used in some instances. On four-wire 
multi-grounded neutral cireuits there 
may be no need for a delay ground 
relay since phase and ground faults 
are often roughly equal over most of 
the three-phase line. Where no ground 
three 


instead of two-phase relays. Fig JA 


relay is used. one must use 


shows time-impedance curves of the 
very inverse relay while Fig 4B shows 
similar curves for the standard relay. 
These curves are reproductions from 
celluloid templates which fit the co 
ordination chart. Fig 1. By laving 
the template on Fig 1. selecting a suit 
able lever curve and reading the ohms 


corresponding to the reference line 
for that lever curve. the tap setting 
in amperes is equal to this ratio: 


Voltage-to-Neutral (used in plotting fuse curve 


Ohms (at pick up) x CT Ratio 


Note that the 


curves, Fig 4A very nearly parallel 


very inverse relay 


the fuse curves, while the standard 
relay curves. Fig 4B. sweep across the 
fuse curves. 

If the three-phase portions of a lin 
be sufficiently extended, a point will 
be reached at which the delay relavs 
lo fore- 


stall such a condition. line fuses of 


no longer protect the line. 
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suitable size can be installed at points 


such that the relay time or melting 


time of the prior protective device 


does not exceed four seconds, assum 
ing zero fault impedance. Thus the 
protective range of the — circuit 


breaker delay relays need only extend 
bevond the first line fuses a sufficient 
amount to take care of a reasonable 
amount of fault impedance 

In some cases. local distribution is 
supplied from a tie line between two 
stations. Application of — selective 
fuse-breaker 


line might be accomplished by 


oordination on such a 
sub 
stituting instantaneous pilot-wire re 


lavs for the instantaneous over-cur 


rent relays Immediate reclosing 


would occur at only one end of the 


line. Usual transfer of tripping to 


delay relavs. blowing of line fuses. 


ete. would be handled by 
the 
breaker would occur at the end of a 


this same 


breaker. Reclosing of distant 
predetermined time delay after receipt 
The 


ereater than the max 


of voltage. time delay would 
necessarily he 
delay-relay time of 


mum tripping 


the breaker which energizes the line 


Other Coordination Factors 


The short-time heating limitations 
on transformers. as defined by ASA 
Standards C-57. : 
The “Emergency 


Full Load” 


transformer 


are shown in Fig 5. 
Load 


curve is used, Knowing 


Following 
rating. the emergency 
time-impedance curve of the trans 
former is computed in the mannet 
outlined under “Selection of Fuse 
Link Sizes” 


ordination map. Fig 1 


ind plotted on the co 
If safe trans 
former operation is exper ted. the de 
lav-relay time-impedance curve must 
lie between the transformer curve and 
largest line sectionalizing fuse curve. 

Similarly. if high-voltage fuses are 
the 


against either ground, single-phase o1 


used to protect transformer 
three-phase low-side faults between 
ind the 


the high-voltage fuse char 


the transformer circuit 
breaker. 
acteristic time-impedance must lie be- 
tween the heating curve and the delay 


All of these require 


met in 


relay curve. 


ments cannot be every case, 
nor do they provide complete trans 
former protection. Experience with 


modern substation transformers and 
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well constructed low-side buses indi- 
cates complete protection Is not eco- 
smaller dis- 


nomically justified on 


tribution substations. 


Circuit Breaker Pumping 


There usually is a range of cur 


instantaneous relay 
the 


setting where circuit breaker “purp- 


rents above the 


setting and below delav-relay 
ing” can oecur, that is. instantaneous 
tripouts will occur but the breaker 
lock will a 
sectionalizing fuse blow. Aside 
wear on breaker parts this situation 
the 


at currents of 


will not out, nor line 


from 
is not particularly harmful to 
breaker for it occurs 
a few hundred percent of load 
Remedial 


relatively simple (1 


only 
current Ineasures are 
lL se an instan- 
taneous tripout just before recycling, 

(2 


or (2) use a definite-time 


tripping 


relay. such as a synchronous timet 
actuated by the instantaneous relavs. 
The time-delay should be longer than 
the longest time required to blow a 
fuse. and should be less than heating 


time of transformer for all currents 
up to pick-up of induction relays. 

The short-circuiting contactor is a 
simple series contactor connected in 
that if the line 


a predetermined value 


urrent 
the 
contactor operates to short circuit the 


such a wavy 


exceeds 
line. Fig 6 illustrates the basic cit 
Sequence of operation is: 


cult, 


i Fault occurs 
2. Short-circuiting contactor oper- 
ates in one-half to two eveles. thereby 
removing voltage from fault. and if 
the fault is transient it disappears. 


breaker 


1. Short-cireuiting contactor opens 


}. Substation opens 


while cireuit is de-energized. Switch 
[ closes and remains closed until 
after reeveling of reclosing relav. 


Ihe time during which switch T re- 
mains closed is adjustable within 1? 
to 2} 
5. Substation breaker 
6. If fault is still on, the shorting 


contactor does not operate since the 


min range 


recioses, 





operating coil is shorted out. Breaker 
then tends to trip by induction relay, 


but fuse clears fault before relay 


closes contact. 





Chief applications of the shorting 
contactor are: 


(Continued on page 100 
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Over-Excitation Aids Motor Starting 


Pre-setting field of exciter to produce 130% rated motor field current 


during starting at full load solved basic pull-in problem of synchro- 


nous motor driving high-head pump. 


Changing value of field dis- 


charge resistance improved acceleration of load before field is applied 


Two-stage 


a e 
+ 
440-ft head Resty PUNO 1 
D00-gpm 4 Kir 
centrifuga: 5 4 ohm 
pump 4 3B8amof 


4 
{ 
— 
J 





FIG 1—SYNCHRONOUS motor driving 
1,000 gpm pump is started from 70% tap on 
two auto-transformers which are connected 
open-delta. Direct connected exciter ener- 
gizes motor field 


CHARLES M. BOARDMAN 
Supervisor, Power Utilization 
Duquesne Light Co 
Pittsburgh, Pa 


RRATIC pull-in of a synchronous 
I; motor driving a high head pump 
was overcome by (i) pre-setting 
field of exciter to produce 130% or 
more of rated motor field current dur- 


and (2) 


ing starting changing to a 
field discharge resistor with about 1.8 
times the resistance of the motor field. 

For several years the 150-hp, 100% 
power factor. .500-rpm motor had 
been driving a 700-gpm pump with- 
But after a 1.000-gpm, 
L1)-ft-head 
pump replaced the old pump, the mo- 
tor frequently failed to pull into step 
underload with the pump discharge 


valve open. 


out trouble. 
centrifugal 


two-stage, 
\ simplified schematic 
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FIG 2—MOTOR FAILS to synchronize 
against approximate full load conditions 
Curve (A): Resultant high currents running 
out of step with field on; curve (B) shows 
that torque requirements are high 


and key data are shown in Fig 1. 
Since the load requirements of the 
larger pump did not exceed the horse- 
power rating of the motor, a series of 
tests was made to see if the motor 
could not be successfully started 
under the required conditions of an 
open discharge valve. A typical un- 
successful start is shown in Fig 2. 





FIG 3—BEFORE major changes, operating 
conditions are shown for points with 12.9 
ohm field discharge resistor: Curves (A) and 
(B): Exciter voltage and motor field current 


are low when field is applied at “c”’. Curve 
(C): Line amperes peak as motor pulls into 
step: “a”—70% starting voltage applied; 
“b’—tull line voltage applied “c’’—excita- 
tion applied to motor field: “d’—motor 
pulls in step; “e’’—carries normal load 


where automatic field application at 
the time 
reached a minimum value results in 


when stator current has 
failure to pull the motor into step, 
with resultant high stator current. 

A successful start under the same 
Here 
it is seen that the voltage of the direct- 
exciter builds up 
The setting of the field was 
applied considerably after minimum 
line occurred. Even. this 
setting applied the field with only 
55 v on the exciter and pull-in under 
these conditions was not consistent. 
Earlier unsuccessful starts. such as 
Fig 2, with shorter field application 
timing, utilized an exciter voltage of 
140 v or lower. 


conditions is shown in Fig 3. 


connected very 


slowly. 


amperes 








Exciter volts 


J-c volts 


e 


FIG 4—RAPID build-up of exciter voltage 
and use of 10 ohm field discharge resistor 
gives consistent pull-in. Curves (A) and (B) 
Compared to Fig 2, exciter voltage and field 
current are about double. Curve (C): Line 
ampere characteristic is about the same as 
the characteristic shown in Fig 2 


lo obtain higher field excitation at 
the instant the field is applied, and 
thus increase the pull-in ability, the 
exciter voltage 
fore the shown in 
rheostat in the 


increased Be- 
Fig 4, the 
field of the 


was 
start 


shunt 


Distribution Protection 


Contin 


1 ir 
ued 


om page 98) 


1. Near the station breaker to re- 
duce the time of current flow through 
the fault and line fuses. 

2. On laterals fault 
current is less than relay pick-up on 
the station breaker. 


long where 


In case of 1 above, the following 
idvantages accrue: 

a. Since contactor operating time 
is very short the problem of fuse 
size selection is simplified. 

b. The range of impedance cov- 
ered by 
tended. 


c. Conductor 


a given fuse is greatly ex- 


due to 
arcing faults are virtually eliminated. 


burn-downs 


lime-current burndown characteris- 
tics for bar and weatherproof copper 
in Part I of 


conductor were shown 


this series. 
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FIG 5—DIFFERENCES in ultimate speed 
attained by the synchronous motor while 
operating as an induction machine with dif 
ferent values of field discharge resistance 


exciler Was pre set to produ e about 
130° rated current in the motor 
field. As a result of the quicker volt- 
age build-up in the exciter, when the 
field is applied the exciter voltage is 
than 100 y. 
adequate current in the field 


more This produces 
Apply 
ine forced-field excitation during the 
starting period produced consistent 


pull-in under all) oper condi 


iting 
tions 


Field Discharge Resistance Changed 


But the resistance of the field dis 
also affects the start 


ing speed-torque 


charge resistor 
characteristic — of 
the motor as it accelerates before the 


field is applied. So different values 


Where the shorting contactor is used 
fault 


the advantages listed above 


current, as in 2, 


to build up 
ire ob- 
tained in some degree. The important 
is that it avoids the instal- 


lation of an oil switch or recloser to 


advantage 


protect that part of the circuit having 
low fault-current values. 

The shorting contactor is a single- 
pole dev ic e 
like an 
closer. Characteristics 


as offered by 


and physically looks 
automatic circuit re- 
f the device 


much 


one manufacturer are: 


Voltage Rating 
Current Ratings 
Operating Current 


° . 7.5/12 kv 
50-100 or 100-200 amp 
- 160% to 200% of rating 
(adjustable) 
Maximum Overload . - 160% 
Short Time Rating 
50-amp Coil oe -.2500 amp, 1 sec 
100 or 200-amp Coil 5000 amp, 1 sec 
Lockout Time 1% to 2% min 


rating, 2hr 


Operating time-current curves of 


the shorting contactor are shown in 


Application of a shorting contactor 
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Field winding resistance 


sip frequency 


e 


Ratic 


FIG 6—RELATION of slip frequency and 
pull-in torque in terms of ratio of resistance 
of field discharge resistor to resistance of 
motor field winding 


of field discharge resistors were tested 
ind analyzed for best performance. 
he effect of different test values of 
field 
nominal pull-in torque (by defini- 


tion 95% 


discharge resistance on the 
the torque developed at 
synchronous speed) is shown in Fig 
5 and 6. 

The difference in speeds at which 
the motor develops approximate full 
load torque is shown in Fig 5 
Plotting slip at full load and nominal 
ratio of 
field 
illus 


pull-in torque against the 
field discharge 


winding 


resistance to 
resistance, as in Fig 6 
effect of this 
ratio. A ten ohm field discharge re- 
used for the tests 


vave the best overall perform 


trates the change in 


sistor. shown in 


Fig 4. 


ance 


to a 12-ky 


The unusually 


line is shown in Fig 8 
fault 
currents results from substation use 


large range of 
of different amounts of transformer 
capacity. The shorting contactor is 
installed at point A, Fig 8, in order to 
stay within its 5,000-amp fault rating 
Also, note the lateral at D 
Kither a shorting contactor or ai 
automatic circuit 
the 
ohms and 350 ohms in order to pro 
tect the lateral. A novel feature of 
this installation is the use of 
sets of induction relays 
having fast and slow settings which 
simulate to some degree the charac- 
of the 


Use of this scheme may avoid pur 


long 


recloser must be 


installed in region between © 


two 
standard 


teristics very inverse relay. 


chase of verv inverse relays because 
standard relays are frequently avail 
able due to modernization of relay 
lines. 


ing on. transmission 
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Adopt Standard Design for Substation Structure 





SUBSTATION DESIGN 


used for poles and girders 


includes 


CLAUDE GLIDDON 


Chief Engineer 
Gatineau Power Co 
Ottawa, Ont., Canada 


G ALVANIZED STEEL substation struc 
ture of standardized design and parts 
has been developed by Gatineau 
Ottawa. Basic 


ke sign. 


he mibe r is 
This 


is used nol 


Power C 
a steel pole of a single 
latticed 


only as a vertical column to form the 


square member 


uprights of the substation structure 


but also as a horizontal girder to tit 


standardized 
Additional iron angles are needed for 


steel members 


Only addi 
tional steel required to complete the 


the uprights together. 


substation structure consists of pieces 
of angle iron and bolts for mounting 
the buses and switchgear. 


\ wide 


varving size and voltage may be as 


range of substations of 
sembled by simply varying the num 
ber and length of the standard poles 
and the distance between them. 

sketch 


profile view for a substation at St. 


\ccompany ing shows the 


Jovite, Province of Quebee. which 





STANDARD SUBSTATION STRUCTURE as erected for 26.4—8.0-kv service 
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mounting buses and switches 
changed by varying number and length and space between poles 


Substation size and voltage may be 


banks, an 
automatic voltage regulator and dis- 
connect 26.4, 13.2 and 
8.0 kv. A pictorial illustration shows 
the 1000-kva 26.4-8.0-kv Shawbridge 
substation. 

The standard steel pole is 


includes two transformer 


switches at 


2 ft 
square, the legs being 3 x 3 x 4%5-in. 
angles and the lattice work being 
Pole lengths 
ft in multiples 


l ; X l ; x jcin. pieces. 
range from 2 to 28 
of 2 ft. 
by galvanizing 
additional 


by splicing. All bolts have a diameter 


laximum length is limited 
although 
be obtained 


facilities, 


lengths may 


of 2 in. Both faces on all legs have 
holes at approximately 2-ft centers to 
facilitate mounting of the equipment 
Additional advantages and features 
of the standardized construction are: 
]. Steel for a 


tions can be put on one order, thus 


number of substa 
obtaining a considerable reduction in 
the pound price for steel. 

2. Because the fabricator has the 
design already made. a substantially 
shorter shipment promise is obtained 
and the design costs are eliminated. 


». The 


work and labor for erection is reduced 


power company’s design 


materially. 

1. Most steel work can be ordered 
before the substation is designed. 

>. A quantity of standard poles can 





101 





Che Philadelphia Anguirer —chooses 


Metal-clad switchgear handles in 
coming power at 13.2 kv, distributes 
it to four load centers. Breaker line 
up (left to right): 4 feeder breakers 
metering compartment, incoming line 
breaker, tie breaker, incoming line 
breaker, metering compartment, 4 
feeder breakers. Metal-clad switch 
gear is neat in appearance, saving 
in space. Note absence of any pro 
tective railing or fences around unit 
metal-clad construction offers oper 
ating safety to personne! 


Combination 3000-kva double-ended 
load center and electronic press 
drive control unit located on balcony 
Windows on left overicok rotogra 
vure press floor. 


Two G-E 1000-kva double-ended 
load centers in basement of 
“Inquirer Rotogravure Building 
One unit is for lighting circuits, 
other for general power use 
Transformers are modern dry 
type, rated 500 kva. In right 
background is 13.2 kv metal-clad 
switchgear 


Double-ended dry-type load 
center unit substation rated 
2000 kva in solvent recovery 
room on top floor of “'In- 
quirer’ Rotogravure Building 
Air circuit breakers are G-E 
Type AL-2-50 of 50,000 am- 
pere interrupting rating. Hor 
izontal grilles on transformer 
accentuate low, flowing lines 
of unit. 


The “Inquirer” installation is 
a complete General Electric 
project one source of re 
sponsibility, plus the very best 
in planning, engineering, man- 
ufacturing, and servicing facil- 
ities to give maximum savings 
and efficiency to the customer. 
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At the new Philadelphia “Inquirer” installation 
General Electric metal-clad switchgear handles the 
incoming 13.2 kv through 11 power breakers (2 in- 
coming, | tie, 8 feeder) of 150,000 kva interrupting 
rating. Eight feeders distribute the power to four 
G-E double-ended, dry-type load-center unit substa- 
tions throughout the building where the 13.2 kv is 
stepped down to 480 volts for utilization—right at 
the center of the load area. Drawout air circuit 
breakers are used on all unit substations. Note that 
costly secondary feeders are short. 

This secondary selective system assures the ‘‘In- 
quirer”’ of continuous power at only slightly higher cost 
than a simple radial system. 


Be sure to see the ‘More Power to America” full-color 
sound slidefilm “Modern Industrial Power Distribution.” Ask 
your G-E sales representative to arrange a showing for 
your organization. 
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( i P ( /PERATIONS, such as high-speed 
printing, you need continuous power. And with a General Electric 
load-center power distribution system like the **Inquirer”’ installa- 
tion you get continuous power. 

Modern industrial power distribution systems using G-E switch- 
gear and load-center unit substations are applicable to any in- 
dustrial plant or commercial building where you want full-voltage 
conditions for top performance of equipment, an extremely flex- 
ible setup to take care of expanding or changing loads, adequate 
short circuit protection, safety to personnel, and low instailation 
and maintenance costs. A complete system, using G-E switchgear 
and load centers, generally costs you less than a ‘‘piece-meal,” 
makeshift affair. 


means just that—the entire switchgear structure 
is metal enclosed, thus offering operating safety to personnel. 
Note that there are no self-indicting protective fences or railings 
around metal-clad switchgear. 

The General Electric power circuit breakers, designed with ad- 
equate “IC” (Interrupting Capacity) for short circuit protection, 
are easily removable for inspection. This means less bother because 
when a breaker is temporarily out of service another can be quickly 
put in its place. Instruments and relays in the equipment are 
coordinated for positive protection of high-voltage feeders. And 
metal-clad switchgear is easy to install. It arrives factory-assem- 
bled—ready for final connection to power circuits. 


compact, fully-enclosed for safety, and 
built from matched components, are the basic ‘‘building blocks” 
of the load-center system. Flexible combinations of incoming-line 
and secondary-circuit arrangements from 100 to 2000 kva are avail- 
able. Each is a complete unit with either dry-type or Pyranol* 
transformers plus G-E Type AK-1 or AL-2 air circuit breakers of 
the drawout type. Load centers are as easy to specify as a standard 
machine tool. 

Investigate today the many advantages of using G-E switchgear 
and load-center unit substations in your plant for efficient, flex- 
ible power distribution. Contact your G-E sales representative 
for further information—and write for the helpful bulletins listed 
below. Apparatus Department, General Electric Co., Schenectady 


5, New York. 

GEA-3083 Metal-clad Switchgear 

GEA-4966 Low-voltage Metal-enclosed Switchgear 

GEA-3592 Load-center Unit Substations 

GEA-3758 What Load-center Power Distribution Can Do for You 
GEA-4507  Interlocked-armor Cable for Primary Circuits 
GEA-4352 Flamenol* Cable for Secondary Circuits 


*Reg. U.S. Pat. OF. 
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be kept in stores for emergency use. 
6. Steel work ordered for a 26-ky 
substation has been used for an 11-kv 
substation. 
7. Expansion of existing substa- 
tions is facilitated. 


&. Attachments are provided for 
the base of the pole so that it can be 
used with an earth grillage footing o1 
mounted on a concrete pier. 

9. In the event that a substation be- 
steel can be 


comes obsolete the 


salvaged and used elsewhere. 

10. Cost of steel substation is not 
much out of line with the cost of a 
comparable wooden structure and a 
which is su- 


substation is obtained 


perior in appearance and permanence. 


Telescoping Tower Speeds Insulator Washing 


INSULATOR WASHING RIG of San Diego Gas and Electric Co 


part of hydraulic system, allow operator (center) to control rate of 


uses a telescoping tower (left) of five 9-ft sections. One gasoline 
driven pump supplies 800-Ib pressure for insulator washing and for 
extending the tower. Operating valves in platform railing, which is 


ascent and descent. Tower can be extended in one minute. Hinged 
platform folds over (right) to give minimum height for traveling 
Chassis is 24,000-lb gross four wheel drive with steel platform body 


R. M. MIDDLETON 
Supt of Transportation 
San Diego Gas and Electric Co 


A wonn 


has speeded up 
San Diego ¢ 


E telescopic hydraulic tower 
insulator washing at 
ras and Electric. Also the 
nit is used for clearing power lines 
i es and other debris. house- 
neral line work and can be 
fire fighting. 
it is built up of 


i live-stage 


hydraulically operated tower, an 800- 


1+ 
ul ta 


nk and a vas sline-driven spray 
All ai sunted or 


four wheel drive 


a 24.000 

hassis 
1f 800 psi fron 
m fully 


<¢ ons 


ressure ¢ 


e 9-it sections 
it platform . 
rround. Effective 
unit with a 6-ft 
e nozzle is ap- 
Ordinary 


ts is used for 


water 
from fire hvydrat wash- 
ing hot circuits up to 69 kv. 

Railing of the catwalk is part of 
the hydraulic 


system. The operator 


overns his rate of ascent by a valve 


104 


controls the flow 


to the sections \ 
valve allows 


in the railing which 
second 
back 


into the system, lowering the platform 


of water 
the water to flow 
by gravity in about 2) min. As a safe- 
euard, the tower can be lowered by a 
valve at the base. 

Contamination from severe salt 


along the 


fogs ocean requires tre 


quent cleaning of insulators on the 


San Diego Methods used in 


system 


the past include fog fire fighting 
equipment and portable compressors 


| iddet 


| wo linemen 


with the operator climbing 
to reach the insulator. 


and a driver 


with the new rig car 
wash from 100 to 120 poles per day 
with 20 to 40° by old 


More frequent washing has 


compared 
methods 
heen followed by a substantial redue 
tion in pole-top fires and better all 


systen 


round 


Inexpensive Three-Ratio Current Transformer 


H. M. KUEMPEL 
Laboratory Technician 
Portland General Electric 
Portland, Ore 


cost single ratio through 


\ type current transformer has 
-ratio 
laboratory unit by Portland General 
Electric. Use of the unit in the lab- 


oratory 


been adapted for use as a 


saves considerable time and 
effort in handling heavy cables. 
Ordinarily. to get 


a smaller ratio 


April 9, 


this 
ransformer, the conductor is looped 


ind larger reading from type 
through the core two or three times 
With heavy high capacity conductors 
this is sometimes a cumbersome and 
nceonventient procedure 

Instead of looping the conductor. 


thr concentric copper tubes ar 
mounted permanently in the core. 
They are insulated and connected in 
series by heavy bars around the out- 
side of the transformer. Large thumh 
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Hou aWeathie cw Ww Sulstaiten be 7 


Mavbe vou've hesitated to take advantage of the many benefits of locating 
vour substations close to the load because vou were afraid of the reaction of 
placing substations in residential districts. 

Other utilities felt the same way too. until they investigated the advantages 
of G-E unit substations outlined by our engineers. 

They were told that substations literally can be “dropped” in anywhere on 
the svstem to take care of present and future load demands. 

And with a little ineidental landscaping. the substations became an ineon- 
spieuous part of the community, 

We'd like to show vou more examples of how other utilities integrated G-1 
unit substations into their planning. We'd also like to tell vou about the many 
advantages—s uch as lower costs and increased reliability—of G-E load center 
power distribution. Give us a call at the office. or write for brochure GEA- 
9155 that shows how other utilities took advantage of G-E engineering and 


service. Apparatus Department, General Electric Co.. Schenectady 5. N.Y. 
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THREE RATIO CT adapted by Portland General Electric from standard single ratio unit 
Three concentric copper tubes are connected in series by heavy bars on outside. Large thumb 
nuts on each tube connect the load in series to give ratios of 600 5, 300 5, or 200 5 


nuts connect the conductor to one end 
of the series circuit and either one, 
two or three of the turns through the 


a ratio of 600 
3100/5, or 200 


by simply moving a single connection. 


transformer. Thus 


o 
» 


can be changed to 


Electronic Relay Aids Utility Communication 


D-c relay 


2,000 -2,500 2 


(0 ma 


ELECTRONIC SCHEME for amplifying telephone currents for relay and signal operation in 


dispatching and other utility service 


GERALD W. BENEDICT 
Green Mountain Power Corp 
Montpelier, Vt 

Gri EN Mountain” Power Corp 
communicates between plants and of- 
fices by leased telephone lines. On all 
plant telephones large extension bells 
are used to override noise. In several 


106 


cases decibel values require the use of 
horns or howlers in place of bells. 
These units employ ringing relays, 
the coils or solenoid being connected 
to the phone line and the contacts in 
series with the 115-v supply and the 
horn. so that when the coil is ener- 
sized by the ringing current, the con- 


April 9, 


tacts close. « ausing the horn to sound. 

On long lines with several tele- 
phones connected the line loss is 
large enough to lower the ringing 
current to a level that will not oper- 
ate the 


faults the electronic relay 


these 
described 
below was designed. It uses an elec- 
tronic tube to amplify the ringing 
current before feeding it to the relay. 


relay. To overcome 


By using this tube it is possible to 
operate the relay and horn with the 
low energy input of 0.01 w at 7 to 
10 v. This is less than 2% of the ring- 
ing power required by connecting the 
relay directly to the line. 


Cycle of Operation 


The cycle of operation is as fol- 
The OA4G tube is a cold cath- 
ode tube with three elements. cathode, 
plate and starter anode or grid. The 
tube is gas filled to lower the voltage 


lows: 


drop. the plate and cathode are spaced 
so that normal voltage will not break 
down the gas, and the starter grid is 
placed close to the cathode so that 
the breakdown point is about 90. v 
peak. The voltage divider consisting 
of Ry and Rg resistors places a fixed 
potential of about 55 v peak on the 
starter grid in series with the trans- 
former When sufficient 
voltage is applied to the primary of 
transformer to induce approximately 
3 v peak on the secondary. this adds 
to the fixed 55 v of the voltage di- 
vider to produce 90 Vv peak on the 
starter grid which fires or ionizes the 


secondary . 


gas and allows current to flow and 
operate the relay. Removal of the volt- 
age on the primary of the transformer 
drops the starter voltage below the 
breakdown point of the gas (90 v) 
and the current flow through the tube 
stops on the next zero point of the 
115-v supply. As the current through 
the relay is pulsating d-c the electro- 
lytic dry type condenser C is used to 
prevent chatter, while the re- 
sistor Ry limits the peak current to a 
value below the rating of the tube. 
While this particular circuit is de- 


relay 


signed for telephone ringing service, 
with changes it can be used for many 
jobs requiring a low power drain 
relay. For instance, it is possible to 
tune or resonate the input to one par- 
ticular frequency. This can be sent on 
the a-c line or and 
the relay will operate only on this 
frequency. By using several different 

(Cantir 


control circuit 


ied on page 112) 
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Heavy-duty 
Cutouts 


50-ampere and 200-ampere 


continuous ratings 























..- both having 8000-RMS-ampere interrupting capacity 


Here are two heavy-duty enclosed indicating fuse cutouts for high 
power capacity distribution feeders. They have interrupting ratings 
of 5000-rms amperes at 5000 volts (or line-to-neutral of 8330-volt 
grounded wye systems) and 8000-rms amperes at 2500 volts (or 
line-to-neutral of 4160- or 4330-volt grounded wye systems). 

Cutout shown on the left is the new heavy-duty 50-ampere unit 

for all who want high interrupting capacity without paying for 
unneeded high continuous current rating. 

Cutout shown on the right is the standard heavy-duty 200- 
ampere indicating unit incorporating recent improvements in door 
and swivel hanger support. 

Both units have housings of wet-process porcelain, glazed inside 
and out, with hanger support cemented into backdoors of molded 
Textolite, compound —and fuseholder tubes of laminated linen-base 
Textolite and fiber, easily replaced and with exceptional resistance 
to both weathering and ares and both have spring-operated 
indicator arm to pull cable downward and completely out of tube 

assuring quick interruption even at low currents. 

For details and prices ask for Bulletins GEA-3688 and -5019. 
Apparatus Dept., General Electrie Company, Schenectady 5, N.Y. 
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400-AMPERE DISCONNECTING BLADE 
FOR 200-AMPERE CUTOUT 
Simply by changing the door, the 200-ampere 
fuse cutout can be converted to a 400-ampere 
disconnecting cutout. This unique disconnect 
door can be closed, with the hinged blade in 
open and completely isolated position to give 


positive indication that the circuit is open. 
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ENGINEERING REFERENCE SHEET NO. 49-15 


Sags and Spacings of Conductors 
On Long-Span Rural Lines 


Working data for 4000-v long-span conductors, designed for heavy load 
ing, ¥2-in. ice and 8-lb per sq ft wind at 0 F. Based on construction 
standards of Consolidated Gas Electric Light and Power Co of Baltimore, Md. 


TABLE I—Solid Copper Conductors 


Temperature anc Saqgs and Pin Spacing 
150 175 200 225 


No. 6 de Swing zontel, ¢ 
M. H. D. Bare Max. Vertical Sag urs at 32 37 48 
Solid Copper Vertical Sags 14 19 


ft 37 48 
F 
F 

Maximum For Temperature 30 F. No Load 18 25 
F 
f 
f 


Tension 780 It f Conductor ‘ al Sag 


Ultimate 20 


60 


120 
Code 
Standard 


No. 4 Side Swing rizonta 
M.H D. Bare Max. Vertical See ¢ urs at 32 
Solid Coppe Vertical Segs ¢ 

Maximur f 


ension 1200 It 


Temperature 3 
Conductor ‘ al Sag 60 


at time of 90 


T f 
60°, Ultimate 
eggir 19 
Code 
standard 


No. 4 > "9 Horizontal, 0 


M.H.D_ TBWE Me er 29 Occurs at 32 


F 
F 
solid Copper Jer 39s F 
F 
F 
f 
t 


Maximum 
Tension 120 


TABLE 1I—ACSR Strand Conductors 


stranded 
Bare ACSR 
6 Al & 1 Steel 
Max Tension— 1728 Ib 
of Uitimate 
No. 4 Copper Equiv 
Calculated trom 
Initial Stre 


train Curves 


r 


Stranded 
Bare ACSR 
1 Al & 1 Stee 
Max. Tension 211 
60 Ultimate 
No. 4 Copper Equiv 
Calculated tr 
Initial Stress 


trair 


102 


Notes: 1 When a No. 2 ACSR conductor strung to the above normal sa ut 2 When a No. 2 ACSR 
ected to a heavy ice load it acquires a per tct e load is re ed ected to a heavy ice load, it acquires e permanent stretch and after the load is removed 
Joes not return to its normal sag but assur return to its normal sag, but assumes a final sag (B) somewhat greater. Final 
which ere normally used this difference be ¢ ne nd final sag rt 2 a3 (B) is to be used for calculating code clearances from ground or structures. For 
ACS 60 F, No Load, amounts to appr practical clearances from trees, wire crossings, etc, use the side swings and maximum 

F, when calculating code vertical sags as noted. These are the maximum which can exist s ng as the noted 


nditions of loading and temperature are not exceeded 


conductor strung to the above normal sag (A) is sub- 
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With the Type IHM-1 Watthour Thermal Demand Meter 
you are assured of accurate, economical measurement of 


small demands 


THI THERMAL DEMAND ELEMENT operates on 
the “direct heat’ principle. Because of the resulting 
high efficiency, a greater torque is produced. This makes 
possible the use of larger, sturdier parts; you get greater 


reliability and lower maintenance costs. 


Another advantage of the “direct-heat" thermal! ele- 


ment is that heat transfer between the heater and spirals 
is eliminated. As a result, the meter will not overshoot 
on transient loads—response time can be easily pre- 


dicted— shorter testing time is possible 


THE WATTHOUR METER ELEMENT is a “wide- 
limit’ meter--equally accurate at high and low loads. It 
has braking magnets die-cast in the frame, and a relief 


gap that provides a controlled breakdown point 


Since the IHM is essentially two meters in a single 


case you will find it provides a valuable saving in space 


General Electric Watthour Thermal Demand Meter, Type 1HM-1 


ale CONMOMIUCAL WeaASHTVeCMeHL Of 


on 
small ¢ /( WNaANRaGS 


You will also save on installation costs because it fits 


standard watthour meter sockets and bottom connected 


installations. 


lo give you more facts, figures, diagrams, and pricing 


information on the “S” and “A” types, there’s a new 





bulletin GEC-408). Get a copy from your nearest G-E 
sales representative. Or write to Apparatus Dept., Gen- 
eral Electric Company, Schenectady 5, N.Y 


t 


v 


= 
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ENGINEERING REFERENCE SHEET 


NO. 49-16 


How to Check Concealed Meter Wiring 


CASE 1—To check current connections A to A’, B to B’ with 
meter rotating forward on 5-amp load. Set phantom load on 15 amp, 
connect primary W to A, X to B and secondary Z to A, Y to A”. 
Meter will rotate backward if A’ is correctly connected. If the line 
wire is incorrectly connected (to A’), forward speed of meter will 
be unchanged. To check other hot leg simply change phantom 
load secondary Y to B and Z to B’. Meter will rotate backward 
if B’ is correctly connected to line. 


CASE 2—To check that sub switch is connected to load side of 
meter. With meter operating on 5-amp load, set phantom load on 
15 amp, connect primary W to A, X to B and secondary Z to A, 
Y to A’. Meter will rotate backward if A’ of sub circuit switch 
is on load side of meter. No change in rotation if sub circuit is in 
apartment. To check B’ change phantom secondary Y to B, Z to 
B’. Meter will rotate backward if B’ of sub circuit is on load side 
of meter 


CASE 3—To check two or more meters for possible double metering 
With meter operating on 5-amp load, set phantom load on 10 amp, 
connect primary W to A, X to N, and secondary Z to A, Y to A’. 
If meter No. 1 rotates backward and speed of No. 2 is unchanged, 
meter No. 1 is not a sub meter to No. 2. Next remove Y 
from A’ and connect to A”. If No. 2 rotates backward and 
speed of No. 1 is unchanged, No. 2 is not a sub meter to No. 1 


CASE 4A—To check installations incorporating instrument trans- 
formers where current transformer secondaries are accessible. Wires 
4, 6 and 8 are checked with a test lamp. For meter operating 
on 5-amp load set phantom load on 10 amp, connect primary V/ to 
4, V to 6 and secondary Z to 5, Y to 0 at the current transformer 
Remove potential wire 8 from meter. If wire 5 is connected to 
Proper terminal, meter will rotate backward. To check wire 9, 
replace 8, reconnect as follows: phantom primary W to 8, X to 6, 
secondary Z to 9, Y to O at current transformer. Remove wire 4 
from meter. If wire 9 is connected to proper terminal meter will 
rotate backward 


CASE 4B—To check 440, 3-phase installations with meter 
operating on 5-amp load. Check wires 4, 8 and 0 with a test lamp 
To check wire 5 set phantom load at 10 amp, connect primary 
W to 4, X to 0 and secondary Z to 5, Y to 0 at the current trans- 
former. Remove potential wire 8 from meter. Meter will rotate 
backward if wire 5 is properly connected. To check wire 9, 
replace wire 8, remove wire 4 from meter. Connect phantom primary 
W to 8, X to 0 secondary Z to 9, Y to 0 at the current transformer 
Meter rotates backward if wire 9 is properly connected 

If phantom load has a 440-v primary winding, check potential 
transformer polarity and current and potential transformer con 
nections as follows. Connect phantom primary W to A, X to B, 
secondary Z to 5, Y to 0. With wire 8 removed meter will rotate 
backward for proper connection of wire 5. Move primary con- 
nection W from A to C, meter will rotate backward at less than 
former speed. (Phase displacement of phantom load is 120 deg 
instead of 180 deg 


IN FIELD TESTING of electric meters correct calibration of the 


ieter does not guarantee that it is registering correctly. One of 
the principal causes of 
in wiring. After a meter is set, therefore, a wiring check should 
be made in conjunction with all tield tests. Installations where 
the type “A” meter is used are often the concealed wiring type 


Incorrect registration is wrong connections 


naking visual checking of connections difficult. The described 
checking method has proved to be quick, accurate and safe 

Ihe scheme uses current from a “phantom load” which is part 
of every meter tester’s equipment. Primary of the phantom load 
is energized so that the secondary current from it is displaced 
180 deg from the meter potential. Current from the phantom 
load must be of greater magnitude than that of the consumer's 
operating load current on the meter. Secondary of the phantom 
load is connected to the two points to be checked and meter 
rotation noted to ascertain if the meter is properly connected in 
the circuit. To avoid short circuits on the phantom load, con- 
nections should in all cases be checked with a voltage indicator 


110 


R. A. MOULTHROP 
Pacific Gas and Electric Co, San Francisco, Calif 


Phantom load used in checking 
concealed meter wiring con 
nections. It must be able to 
furnish current of greater mag- 
nitude than operating load cur- 
rent on the meter tested 
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Patent No. 1.813.482 
Granted to 
A.B. Chance Co. 


Only Chance and Chance licensed 
Anchor Rods and Guying Fix- 
tures have the improved full- 
rounded Thimbleye that gives 
complete guy strand protection. 
Each step in the evolution of the 
Chance Thimbleye, as shown in 
the photographs above, has been 
a definite contribution to better 
guying and each step has kept 
Chance ahead of competition. 
For greater line security, specify 
Chance Improved Thimbleyes. 


Qe B-CHAMES COs Gk 


CENTRALIA, MISSOURI - SAN FRANCISCO, CALIFORNIA 
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Patent No. 2,274,528 
Granted to 
A.B. Chance Ca 


Now Available in 

















Thimbleye 
Twineye 
Tripleye 
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Electronic Relay 


Continued tron mage 106) 


frequencies and a relay for each one. 


several operations are possible on 


one set of control wires. 
One of these units has been in op- 
eration since mid-1945 at the Middle- 
sex No, 2 plant of Green Mountain 


Power » and so far has fulfilled 


all requirements. Several new fea- 
tures have been noted. 

The unit will detect the presence of 
lightning on the system far in ad- 
vance of any regular method previ- 
ously used, 

It is possible to ring a station with 
off the hook 
station is equipped with the relay. 


his makes it possible to use 


the receiver when the 


lines 


partially damaged by line trouble as 
it will operate on a much smaller cur- 
rent than the regular bells and enable 
the use of those lines that we can talk 
over but are unable to ring over with 
regular equipment. 

A condenser 1-2 af should be placed 
in the primary of the transformer for 
telephone and other service to keep 


d-e out of the primary. 


Combination Trailer Serves Dual Purpose 


ma ® + ar 


“ I On ee 


DUAL PURPOSE SEMI-TRAILER combines pole trailer (rear) and drop center platform 


built by Bonneville Power Administration. 


Rear end can be detached on the job to transport 


poles, or combination carries equipment and supplies up to 18 tons 


A. F. WETSCH 
Chief, General Shop Unit 
Bonneville Power Administration 


~ 
L oseenarnn of a pole trailer and a 
drop-center platform provides Bonne- 
\ ille 
dual purpose semi-trailer. 
either 


Power Administration with a 
It serves 
light- 


with 


to transport poles or 
weight electrical 


height 


equipment 
restrictions. Since frequency 
of these trips as governed by work 
schedules utiliza- 


unit is 
greater than for conventional single- 


may widely. 


tion of the 


vary 


combination 


purpose equipment. 


The ele 


platform was fabricated in the Bonne 


ri ally welded drop-« enter 


ville shops. Clear span of the drop 
portion of the trailer is 12 ft 
by 8 ft wide: ground clearance is 14 
in. and deck height 22 in. Designed 
for a load of six tons, the trailer has 
The front end 
of the trailer attaches to the rear end 
of the 
which 


long 


carried up to 18 tons. 


tractor by a single king-pin 


holds the 


Ihe rear end is attached to 


ordinarily pole 
trailer. 
the frame of the pole trailer by three 
The 


rear end ean be detached by remov 
ing the bolts, jacking the platform up 


bolts on each side, as shown. 


TO detach pole trailer, three bolts on each 
side are removed, platform raised by auto- 
mobile jacks 


with automobile jacks and rolling the 
pole trailer out from underneath the 
platform 

Cost of the drop-center platform 
was considerably less than a standard 
trailer to serve the same 
When attached to the pole trailer, it 


is used to transport equipment from 


purpose. 


the central supply point or from job 
to job. It ean be detached in a matter 
of minutes and the pole trailer used 
to haul poles to the job. Result is not 
only smaller investment in equip- 
ment, but in appreciable saving in 
time. since many dead-head runs are 


eliminated 


Ultraviolet Light Locates Surface Condenser Leaks 


F. E. HORNBECK 
Results Engineer 
Cabin Creek Plant 
Appalachian Electric Power Co 
Cabin Creek, West Virginia 


l LTRAVIOLET 


rescent dye 


fluo- 


have been used to locate 


LIGHT and a 
small leaks in surface condensers at 
Cabin Creek Station. 
sults 
than 
parti ularly 


Satisfactory re- 


have heen obtained for more 


two vears. The procedure is 


valuable ‘for detecting 


112 


the leaks at the tube joints. 

Where a tube leak is 
large, such as a split or broken-off 
pin hole 
the tube’s length. 
the detection can be accomplished by 


‘ ondenser 


tube, or even a_ sizeable 


somewhere along 
using a sheet of dented rubber at both 
ends of the tube or group of tubes. 
The leaky tube is detected by creat- 
ing a vacuum in the condenser shell 
which causes the sheets of rubber to 
he depressed by atmospheric pressure 


April 9 


into the ends of the tube. 

Experience indicates that the visual 
inspection method for locating leak- 
age of the tube sheets after filling the 
the with 
water is satisfactory when the leak is 


steam side of condenser 


large. However, this method is not 
so effective if there are several small 
leaks o1 seepages because it is almost 
impossible to dry the tube sheets suf 
ficiently during a short outage period 
to determine the exact location 
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Moloney HiperCore Transformers have cores of cold-rolled, high permeability, 
oriented silicon steel. The improved characteristics of this core material make 


possible reductions in transformer size and weight, better voltage regulation 
and increased short-time overload capacity. 


Reductions in size and weight range from 15% to 30%. Because they are smaller 
and lighter, HiperCore Transformers are more easily and quickly installed on 
the poles...are easier to handle and take up less space on the line truck and 


in the storeroom. 


Through lower impedance, better voltage regulation is possible at all loads with 





HiperCore Transformers. This means greater customer satisfaction ... because 


of reduced secondary voltage fluctuations during sudden or intermittent load 


HiperCore core-and-coil’ unit and 

conventional type core-and-coil unit. 

. ~ - . : . Bae Both are rated 3 Kva, 12470 Gr. Y 7200- 

HiperCore Transformers have improved short-time overload characteristics 120 240 volts. Smaller size of Hiper- | 
f 


changes...and because of decreased voltage drop during peak load periods. 


which provide better peak load performance and longer life. Reduced coil mass, | Core unit achieved by use of wound 
: x . - i cores made of high permeability, 
together with extensive use of cooling ducts, results in more rapid cooling of | oriented, silicon steel. 


the windings and in a lower hottest-spot temperature gradient. QS ssennsisesesrseensinnsetinsmnamenninssienisionsatnas ee 


2..4D We YW ciecteric company 


Sales offices in all principal cities 





FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONTARIO, CANADA 
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AUR-COOLED 


USE EE Nas 


POLE 
MOUNTED 


Ye. 


LIGHTER! SMALLER! 


| AIR-COOLED TRANSFORMERS 
1 to 2,000 KVA up to 
15,000 Volts to meet 
individval Requirements 
DISTRIBUTION 
GENERAL PURPOSE 
PHASE CHANGING 
ELECTRIC FURNACE 
RECTIFIER 
WELDING 
MOTOR STARTING 


Representatives in Principal Cities 


Lr een) 


a 


WALL .- 
MOUNTED 


Se 


are! WORE ECONOMIA, 


ee 
~ MARCUS SCORES AGAIN IN THE 
FIELD OF AIR COOLED TRANSFORMERS 


‘ 
} 
} 
j 


TRANSFORMERS 
CONFORM TO THE STANDARDS 
OF N.E.M.A. AND A.1.E.E. 


From a Pioneer in the field comes o new distribution trans- 
former—AIR COOLED, DRY TYPE. 
toxic liquids to fuss or bother with 


No hazardous oil or 

The use of superior 
class B and C heatproof insulation such as fibre-glass, 
mica, porcelain, new Johns-Manville Quinterra and similar 
inorganic material results in a transformer that can with- 
that normally would damage an 
ordinary class A (cotton and paper) insulated oil filled 
unit. 


stand the overloads 


The entire transformer element is seal protected 
against oil, acids, moisture, etc., and is housed in a sturdy, 
scientifically ventilated, weatherproof case which conforms 
with oll applicable EEI-NEMA construction standards. This 
extremely versatile transformer can be used outdoors, 
pole or platform mounted or indoors at the load center, 
mounted wherever convenient with no expensive fireproof 
vault required. 

Currently available in sizes to 100 KVA, voltages to 5000 V. 


COMPETITIVE PRICES * GOOD DELIVERIES 
WRITE FOR BULLETIN #49-ACO 


MARCUS 
Lande tbedaidt UB 


Ea aa 
De a 


PIONEERS IN THE FIELD OF AIR-COOLED TRANSFORMERS 


April 9, 


tion of the points of leakage. 

The following procedure has been 
used. It the fact that 
certain minerals, compounds, ete, 


is based on 


tend to fluoresce in the presence of 
ultra-violet light. 

1. Use suitable blocks or jacks to 
take the weight of the flooded con- 
denser where no exhaust-neck ex- 
pansion joint is used and the con- 
denser hangs from the turbine either 
with or without the help of spring 
supports, 

2. Valve off the condenser so that 
none of the test solution can enter 
the condensate system. 

}. Prepare approximately 5 gal of 
dye solution using 1 oz of Calco 
Uranine B-4315 for each 1000 gal of 
water required to fill the steam side of 
the condenser. 

1. Fill) the shell with 
water using either the condenser fill 
line or a fire hose inserted through 
the manhole in the exhaust stack. 

>. When shell is approximately 
one-third full, add the dye solution 


condenser 


prepared in Step 3. Finish by filling 


the shell. 
Two-Man Operation 


0. Inspect the tube 
ultraviolet light. 


whic h 


sheets using 
The dye solution, 
is normally orange in color, 
appears as bright cadmium-yellow in 
the presence of this light. Normally 
two men are used in checking the 
tube sheets; one manipulates the light, 
the other marks the leaks as they are 
spotted, The tube sheet is checked by 
starting at the top and working down- 


Where the 


color appears, dry the area around 


ward. cadmium-vellow 


the indicated leak with compressed 
air. When the leak 


cadmium-yellow color) reappears the 


(indicated by 


tube is spotted with a wooden plug 
marked with the letters “P” or “T” 
to denote packing or tube leakage, 
respectively, 

7. The leaks which are spotted in 
Step 6 are repaired and the condenser 
shell then drained. 

Remarks—The 


quired to inspect the tube sheets on a 


average time re- 
condenser in this manner is approxi- 
mately 30 min. Any leaks in the con- 
denser sections, hotwell, ete, or other 
heat exchangers can also be located 
in this manner. 

Certain types of water will flu- 
oresce in the presence of ultraviolet 
light without the addition of a dye 
material, in which case this method is 
not applicable. Oil or grease in the 
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INDUSTRIALITE 
HIGH MOUNTING FIXTURE 


For use in railroad yards, and round- 
houses, steel mills, foundries— 
hundreds of industrial installations. 


— the Appletoa Industrialite High Mounting Fixture 
in use in the Harrisburg, Pa., Diesel-Electric Locomotive 
Shop of The Pennsylvania Railroad, world-famous leader in 
American transportation. In transportation service centers, 
as in countless more industrial fields, Appleton Lighting 
Equipment provides the basis of profitable production. 

A typical example of Appleton specialized design, the 
Industrialite High Mounting Fixture is ruggedly constructed 
to deliver top performance under the most severe conditions. 
This fixture carries a special flange on its cast aluminum 
hood that eliminates the possibility of the reflector jarring 
loose and falling to the ground. The unit is furnished with 
a heat and impact resisting glass lens in a vapor and dust- 
tight cover assembly. 

The complete Appleton line of lighting equipment in- 
cludes a type and size fixture for virtually every industrial 


FOR HAZARDOUS LOCATIONS 


Anise offers numerous types and combinations 
oO) 


requirement—indoors or out. Each Appleton Fixture is 
designed to permit easy installation, easy wiring, convenient 
servicing. 

For the finest industrial lighting equipment, specify 
Appleton—STANDARD FOR BETTER LIGHTING. 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY 
1705 WELLINGTON AVENUE « CHICAGO 13, ILLINOIS 
Branch Offices: NEW YORK, 50 Church St. + DETROIT, 3049 
E. Grand Bivd. «+ CLEVELAND, 1836 Euclid Avenve « SAN FRAN- 
CISCO, 655 Minna St. « ST. LOUIS, 420 Frisco Bidg. » LOS 
ANGELES, 100 N. Santa Fe Avenue * ATLANTA, 724 Boulevard. 
N.E.* BIRMINGHAM, 429 Brown-Marx Bidg. © MINNEAPOLIS 
305 Fifth St. S. © PITTSBURGH, 414 Bessemer Bidg. « BALTIMORE, 
100 East Pleasant St. « BOSTON, 10 High Street + DENVER, 
1509 Seventeenth Street + PHILADELPHIA, 1017 Cherry Street 
Resident Representatives: Cincinnati, Dallas, Houston, Indianapolis, 
Kansas City, Milwaukee, Seattle « Export Representatives: Inter- 
national Standard Electric Corp., 67 Broad St., New York 4, N. Y. 


Convenient purchasing 
guide, listing more than 
15,000 items. Mailed free 
upon request. 


TWIN HIGHLITE 
HIGH MOUNTING FIXTURES 


dependable explosion-proof fixtures. Also Dust- 


Tight and Vapor- Tight fixtures in the exact type and 


size for your requirements. 


Designed to 
pone high 
evels of illu- 
mination from 
a minimum 
number of out- 
lets in high 
bay industrial 
interiors. 
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circulating water which adheres to 
These experimental wood-treating cylinders vary in size from 2” x 12” to 4’ x 20 


, : ; ss : the tube sheets makes them somewhat 
It is possible to make detailed studies ranging from test-tube quantities to semi- 


commercial quantities. 


HOW KOPPERS FAMOUS 
TECHNICAL LABORATORY 


helps improve 
serviceability of wood 


The Koppers Technical oratory at Orrville, Ohio is one 
of the most complet \ l-treating laboratories in the 
world. Here, Koppers experts, working with the best in 
modern equipment, lead the field in the development of 
improved wood-pres ves and techniques. 

In addition to other research, the staff of this laboratory 


is constantly working on the following projects: a con- 


tinuing study y pre ure-treat with creosote: 
evaluation of a 
ment of new preservat 


>> How Koppers technical facilities 


can help you! 


rs Technical Laboratory is now 


vood-treating problems 
ai 


s your inquiries, at d W la ily 


of treatment the 


meet your individual nee ls. 


KOPPERS PRESSURE-TREATED WOOD 
ow een 


LOE E RAITT UE I Sie I MO 


~ ; aso ; a , By 
Sos Sastre bchdss Raat ts 


fluorescent and reduces contrast with 
the dye. Consequently, such deposits 
should be thoroughly washed off be- 
fore making the test or a more con- 
centrated dye solution should be used. 
In any testing of tube leakage with a 
flooded condenser shell. it is well to 
blow each tube individually one or 
more times with air so as to clear 
them of all mud and pocketed water 
in order to eliminate their prolonged 
dripping, which impedes the detec- 
tion of leakage. 

Materials used are: Ultraviolet 
light--14 w, 110° v. 50/60 eveles, 
“Mineralight”, Model V41, Ultra 
Violet Products Co, Los Angeles 27, 
Calif.: fluorescent dye--Calco Ura- 
nine B-4315, Caleo Chemical Divi 


sion. American Cy anamid Co. Bound 


Brook, N. J 
Several Dyes Available 


Other dves which might be used are 
the oxygenated uranium compounds 
(soluble in water), that is, those 
containing the so-called “Uranyl’ 
(UO, group). Stull other dyes may be 
used, such as Acriflavine, Auramine, 
Diazo-scarlet. Eosine, Fluorescein, 
Rhodamine and Umbelliferone. 

Precautions to be observed are: 

1. It is most essential that the em- 
ployees doing the inspecting do not 
vet any of the dve solution on their 
hands and thereby transmit it to the 


tube sheet since it will show up in the 


light as a leak. 

2. Usual precautions employed 
while working with low-voltage 
equipment in damp places should be 
observed. 

| mployees should refrain from 
looking directly at the source of the 


iltraviolet light. 


Electronic System 
Controls Hoist 


A remote electroni control svstem 


has been developed for eranes and 
electric hoists wit motor-driven 
trolleys. The scheme according to 
Yale and Towne engineers 18 espe- 
cially suitable for handling material 
wer such things as high temperature 
equipment, tanks, and hoppers with- 
mut the use of long electric control 
cables. 

An electronic transmitter, plugged 
into plant power lines, supplies 
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100% 


That's why a 
Takia eh Oe 

MAGNETIC 
WSU LAZIO 


t trips INSTANTLY 

vit or dangerous over- 

2 ic-hydraulic time delay 

‘the trip. unit in case of minor, 

/ overload. Rotation of the 

pee d latch releases contacts 

¢ p under heavy spring pres- 

7 ile the high speed blow-out, 

magnetic action, gives instant 
interruption. 
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"HEINEMANN ELECTRIC COMPANY ’ 


103 PLUM STREET TRENTON, NEW JERSEY 


ELECTRICAL WORLD @ April 9, 1949 





Production Short Cuts to Reduce Costs « Research to Speed and Improve Methods 


118 


for 
high-frequency @ Dielectric Strength: Over 10,000 


volts (9 mils thick ) 


electrical splices @ Insulation Resistance: Greater 


than 8 x 10° megohms condi- 
tioned 24 hrs. @27° C—70% 


R:H. 
Dielectric Constant: 2.6 
Power Factor: .0050 (10° cycles ) 


Corrosion Resistance: No meas- 
a -purpose urable corrosion effect 

Solvent Resistance: No known 

solvent for No. 822’s backing at 

normal operating temperatures 


Water Vapor Transmission Rate: 
0.24 gms per 100 sq. in. in 24 
hours continuous immersion 


Corona Quenching Character- 
istics: Exceptional 


' 
al. 
« 


PoLyKEN 


ELECTRICAL ADHESIVE TAPE 822 


. 


att 
a 7s 
7, 


AT LAST one simple, all-purpose tape replaces 
the many expensive, time-consuming packs, 
wraps and dielectrics considered necessary for 
primary splices of high-frequency apparatus. It’s 
POLYKEN ... amazing new Bauer & Black 
Tape. Made of polyethylene, it’s an oriented 
plastic film, backed with a pressure-sensitive ad 
hesive. Tensile strength is 22 lbs. 


APPLIED QUICKLY, easily, it saves space...cuts 
splicing time dramatically . . . saves countless 
man-hours. Thin, yes. But tremendously strong. 
Resists aging and corrosion indefinitely. Truly 
important advance in electrical materials 

Write today for jobber in your are 

Dept. 5, 2500 S. Dearborn St., Chigg 


A product of *Key. U. S. Pat. Of, 


BAUER « BLACK 


PINAL RAR IAS 8 MIA Ah a ata AS 


Division of The Kendall Company, 2500 S. Dearborn St., Chicago 16 


Industrial Adhesive Tape 


PRESSURE SENSITIVE 


REMOTE CONTROL of hoist motions is 


obtained by electronic system 


energy to control the hoist. A receiver 
mounted on the hoist and connected 
to hoist contactors, operates the hoist. 
For hoist control, there are five audio 
frequency generators, such as dyna- 
tron tubes, each of which generates 
one audio control frequency for con- 
trolling one motion of the hoist. For 
example, 1,000-cycle control power 
causes the hoist to move “forward”: 
the 2.000-cyele signal causes the hoist 
to move in “reverse”; the 3.500- 
evele signal causes the hoist-hook 
to move “up”; and the 6,000-cvcle 
signal causes the hoist-hook to move 
“down”. Each control frequency is 
turned “on” or “off? by push but- 
tons: forward-reverse, up-down and 
fast-slow. 

Where a multiplicity of hoists are 
to be operated from a given location 
and from a single power supply, it 
becomes necessary to discriminate 
between the control of each hoist in 
order to operate each independently 
of the other. This is done by (a) tun- 
ing the hoist control unit to carriers 
of different frequencies, (b) using a 
crystal filter to give a narrow band 
pass at the carrier frequency chosen 
for a given hoist, (c) selecting audio 
frequen ies for control of hoist mo- 
tions to fall within such carrier band 
pass limits, and (d) providing car- 
rier frequencies at the hoist control 
station for control of each hoist. 


Correction 


Inadventently the article “String- 
ing Sled Saves Time and Effort” 
which appeared in the March 26 
issue, page 118, and was written 
by F. E. Reinhart, Superintend 
ent of Construction, California 
Electric Power Co, Riverside, 
Calif... was credited to F. E. 
Hornbeck, Appalachian Electric 


Power Co. 
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INTEGRAL 
HORSEPOWER 
MOTORS 


*Patented in U. S. and foreign countries by 
the Sterling Varnish Company, Haysville, Pa. 


This Zanderoll machine applies insulating varnish 
to integral horsepower motor armatures and stators 
faster and better than any other known method. It is 
capable of producing 20 units per hour, each weigh- 
ing up to 350 pounds, and the total treating time 
is only 87 minutes. 


This amazing high-speed production line saves up 
to 50% in varnish and labor. Impregnation is more 
uniform, more thorough, better than ever before, 
and Zanderoll changes the old messy varnishing 
job to a clean, modern method of application with 
fire hazard reduced to an absolute minimum. 


There is a Zanderoll machine available for the 
production of any type motor—integral horse- 
power, fractional horsepower or large motors of 
any size. Write for more details as applied to your 
particular production conditions, or better yet, 
call in one of our engineers to analyze your situation 
for economies and improvements. 


POWER PIPING DIVISION 
BLAW-KNOX CONSTRUCTION COMPANY 
1525 Pennsylvania Ave., N.S. Pittsburgh, Pennsylvania 





LOAD BUILDING 


Corn Drying Shows Profit 


THE OLD cnd new in corn drying and storage. Heated air is driven into plenum chamber beneath cribs having tight sides, slatted floors 


VIRGIL MARVIN | per bu on the first 5.400 bu of corn purchased an oil-burning farm crop 


Toledo Edison Co dried. With this return of S680 al drier with a 32-in. fan driven by a 


ready made he is well along towards -hp motor, supplying 16,600 efm of 
BE couction { l 


rnel 1 complete recovery of the $1,300 he iir against a static pressure of | in 


ture content in 390 bushels of e< invested in the drying unit. inside the chamber. 
orn from 42 to 20 was accom Mr. Jones built a new grain and In the test run the eril) was filled 


t 


plished in 61 hr in the check test of a | machinery storage building in which — to a depth of from seven to eight feet 


recent field project” of Toledo Edi there are two cribs 50 x 13 x 6 ft knergy used was 352 kwhr. 0.9 per 


powel department Coop with tight sides and = slatted floors. bu. and 255 gal of No. 3 oil fur- 
erating was Ira Jones on whose farm — each to hold about 1.300 bu of cor nished the heat. 0.65 gal per bu. 


it Oakshade, Ohio. the project is | eneath each crib is a large plenun Potal energy cost. oil and electricity, 


ns f 


ited. He reports net 1 of 2 hamb for the entering air. He r bu was 1]2¢ 


Rolling Mill Features 
Modern Lighting 


WokKING PLANE INTENsITIFS of 20 
to 25 ft-e are provided lw mercury 
Vapor and incandescent combination 
lighting in the new Aleoa rolling mill 
at Davenport. lowa. 5.000-w mereury 
units alternate with fixtures each eor 
taining two 1.000-w incandescent 
lamps in two rows 35 ft apart. Fix- 
tures are 4O ft apart in the rows. 
Mounting height is 47 ft. To be ex- 
pected in an aluminum plant, all 

c 9.900 lighting fixtures in the mill 


The Edwin F. Guth Co Photo ve Alzak reflectors. 
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you can 6E SURE.. te i7S 
WU estinghouse 


ING 


Lightning will strike HW TIMES 


while you read this! 


That's just twice the annual average of lightning strokes 
per minute in the United States—55! And, on that basis, 
having the right type of lightning protection is cer- 
tainly important. 

Shown here are examples from the complete line of 
Westinghouse Lightning Arresters. They range from 
thumb-size signal arresters for safeguarding vital 
railway operation, to mammoth size, Type SV Station 
Arresters for protecting the largest electrical systems 
in the world. The same ingenuity and sound engineer- 
ing goes into the design of each of these arresters, 
assuring protection of equipment and service under 
all conditions. 

Get the benefits of leadership in lightning protec- 
tion. Call your nearby Westinghouse Office or Dis- 
tributor. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-60706 
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Type LV Autovalve—for protection of distribution ap- 
paratus at voltages from 3 to 15 kv. 


Type LVS—for protection at an economical cost for 
substations at voltages from 20 to 73 kv. 

Type SV—for protecting continuity of service and large 
investments in large substations and generating plants at 
voltages from 3 to 500 ky. 

RVS Signal Arresters—for protection of railway signal 
circuits. 

Type L ‘‘De-ion” Tube—for protection of transmission 
lines at voltages from 13.8 to 138 kv. 

Type A “‘De-ion'’—for protection of distribution appa- 
ratus at voltages from 3 to 15 kv. 


Westinghouse @ 
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The HANDY LAMP KIT € 


* FOUR 6O.WATT BULBS 
* ONE 100-warl Bus 
* ONE 100-WATT BULB (FRee 


© ONE 150-warl BULB 


BULBS FOR 94 ’ eles 
ERRPETHE Cadron to vou tocar ucwT win deALER oF TO 


SPECIAL FOLDER with coupon for extra 100-w lamp featured utility-dealer drive 


Over a Quarter-million Lamps Sold in One Campaign 


AmMoNG Connecticut Light & Power's 
13,179 
special lamp kits were sold in a re- 
These kits 
were specially designed and each con- 
150-w, 100-w, and 
four 60-w bulbs. Five objectives fea- 


195.000 residential customers 


cent seven-weeks’ drive. 


tained one two 


tured the « ampaign, under J. J. Daly, 


retail sales manager: (1) Fill empty 
sockets with proper-sized bulbs; (2) 
provide a storage carton for spare 
lamps in the home; (3) promote the 
use of the 150-w lamp: (4) educate 
buy 


customers to lamps in larger 


quantities: (5) stimulate bulb sales 


by dealers. The campaign price in- 


cluding taxes was 94¢ per carton, 
against a normal price of $1.09. 
This offer was good at any com- 
pany office and at any regular deal- 
er’s store. Coupons redeemable for a 
free 100-w bulb with the purchase of 
a carton of these assorted household 
bulbs were mailed to all residential 
customers attached to a special folder. 
This coupon was good only to electric 
the CL&P Manufa 


turers and distributors co-operated in 


customers of 


the original plans and campaign field 
The power company fur- 
bulbs to Dealer 
procurement was through his regul- 


coverage, 
nished no dealers. 
lar lamp distributor. Coupons used 
by customers to make the purchasers 
were turned in by dealers to the util- 
itv, who redeemed these at 15¢ each. 
so that the dealer received the full 
list price of $1.09 for each feature 
About 700 dealers 
ticipated. A 6-page release in the form 
of a bill insert carried the full story 
of the campaign. A 


assortment. par- 


handy lamp 
kit campaign news sheet was pub 


lished This 


vidual results 


weekly. contained indi- 


salesmen’s and_ short. 


snappy human interest — stories, 


Foreign language show cards were 


also used in some areas. 


Low Price Will Not Replace Salesmanship 


{n Editorial in EveetricaL Worup, April 


COMMON 
thought is the conception that 


fallacy in’ business 


\ 


and of 


low price is an essential to sales 
itself 


are made hee ause demand has been 


will make sales. Sales 


created and because salesmen can 


earn money by selling something. 


Experience shows that low energy 
bring 


Neither 


will low prices sell adequate wiring or 


rates in themselves will not 


about home. electrification. 
electric appliances. Low price merely 
widens and expands sales possibilities 
in a market after demand from buy- 
ers has been created. 

One of the causes of stagnation in 
market 


pr ice conse jousness. This le sson has 


domestic development is 
never been learned despite repeated 
examples. It takes as much if not 
to create a consumers’ 


more money 


demand and to get sales results as it 


122 


does to manufacture a product that 
is to be sold in the market sought. In 
this pioneering or introductory per- 
iod selling is expensive and distri 
high. 


selling is contingent upon large mar- 


bution costs are Success in 
gins. Only after a consumers’ demand 


has been created can prices be re 
duced through lower costs of distri 
bution. Vacuum cleaners became 
accepted in the era when they were 
manufactured for about $8 and sold 
to consumers for $75. The refrizer- 
ator went over the top when the fa 
about $85 became the 


price of $250. Margins 


tory cost of 


consumer 


30). 
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1952 


were available in the pioneering per 


iod to create demand by consumers 
through advertising and specialized 


After this fell 


different) and economical! 


selling. period prices 


and more 
distribution became et- 
fective. What is needed to develop 
the market right 


money to create a consumers demand 


methods of 


domestic now 1s 


for home electrification and house 
hold electrical: products and money 
to pay salesmen so that they will sup- 
plement other methods for arousing 
this demand by carrying personalized 
This 
will have to be donated by some good 


will 


as a sales cost 


selling into each home. money 


angel or it have to be charged 
against the products 
that make an electrified home. It is 
time to replace failacious ideas about 
low prices with true conceptions of 
effective selling in consumer markets. 
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Anaconda continues its "Wire Ahead" Campaign to your 
industrial customers. They are reading this ad now. 


3 
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SSE SALINE A SRD 


LAPP ANA A! 


“WASTE NOT, WANT NOT.” Here, truly, is a seasoned proverb 
for this age of universal electric power ...made to order for 
modern, streamlined production that demands old-fashioned 
thrift. Ask your plant power engineer, consulting engineer, 
electrical contractor or utility power salesman about the ex- 
travagance of overloaded, overextended, obsolete, inadequate 
wiring...and the threat of slow-downs and shut-downs that 


hangs over your head. 


12" CONDUIT 


Densheath Type TW Building Wire with its special 
Type R 


thermoplastic insulation is sound production insur 

ance in any plant. It will not support combustion, ts 

long-aging, impervious to acids, oils and alkalis. It is 

recognized by the National Electrical Code for cir- 

cuits up to 600 volts and temperatures up to 140° F 

and for wet and oily locations. Being light weight, 

3 #10 Wires with a smooth, slick finish and without braid, Den- 

sheath pulls through easier resists abrasion. Per- 

Type TW manent, bright colors for quick circuit identification 
Write for literature 


This is important, too— for rewiring in existing race- 
ways, the Code recognizes the smaller diameter of 
Densheath TW and permits more conductors to be 


pulled in the same size conduit. At left. a typical case 


6 #10 Wires 


WIRE AHEAD 1 comprehensive discussion of preventive mait 
tenance, pomts out the svr iptoms of inadequate wiring, presents 
detailed plans for anticipating electrical demand. Forty-eight fa 


tual pages of practical information and suggestions free on request 


25 Broadway, New York 4, N. Y. 


ELECTRICAL WORLD @ April 9, 1949 





NEW EQUIPMENT 


ds. a selenium rectit 
designed by Power 
nt Co. 55 Anioinette St. Detroit 
Ih signated as PEC ids 


rates on 


is) been 


this 


er-mounted unit ope usual 
tages to produce either 11-15 or 
\ selector 


re and a_ pote 


switch permits the 


nttometer 


idjustments within each 


manula rer 


tifier is capable of delivering 50 amp 


ontinuously and up to 200 amp di 


omentary overload. and is des 


perate in ambient tempera 


e 40 C and under 


Ires 
t exceedit 


onditions 


Magnetic Pulley 


| 


Miz 


may 


sunced by Stearns 


Milwaukee 4 


strength 


Magneti 
Wis. | 
entire face of 


etheient 


nitorm 
neti over the 
the pulley 
More than 50 


12-in. diam by 12-in 


60 in 


issures 


operation 
sizes are available from 


width to 30 in. by 


Heavy-Duty Cutout 


CABLE to fusing sizeabl 
ectionalizing 
indicating itout 
Electric Co's 
ind Allied Products Divi 
NN; ¥ 


rated at 200 


futy 


Vv Genera 


tady 5 
ip, has been 
OOO-amp, full 


it BS: ky 


yrovide an 8 


ilerrupting rating 


line-to-neutral on 4.160 or 4,300-, 


ord Y, 


mentary to. the 


ur-Wire system compl 


original interrupting 
rating of 5.000 amp at 5 kv (or line-to 
werd Y, 
Additional information may be 
1 by requesting Bulletin GEA 


ral on 8.330-, four-wire svs 


Overhead Conveyor 


\ flexible chain convevor for use 


where a constant flow of material or 


issembled products is needed has been 
innounced by Industrial Equipment Co 
15 N. Ada St, Chicago 7, Ill. (¢ 
the Chain-O-Flex, the system is a pack 
a 
bolted 


1] 


erector set All cor 


illed 


iged product in that all parts are 
together ike an 
ners are flexible and adjustable to any 
desired 

Variable 


isting the 


degree. 
speeds are obtained by ad 


hand wheel on the drive 
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Multiple drive 
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Neoprene-Covered Cable 


For farm building where rot 


Tungiis, i Mhorsture ind) ammonia 


laden ¢ at jestrictive Taetors, a ton 


ithed ci is manufac 
Produets 
illed NE-o 
ivailable 


In two 


laimed 

Improved resist 

and rot: increased 

smaller 

-tallatior ind a smooth 
sheath of Neoprene \p 


d by 


diameter 


Slimline Lamp Ballast 


OPED to operate 
this ballast) manufac 
Electric Co, 1633, W 
l6th St. Chicago, HL. is said to provide 
volt 


Driver two 75-w, 96-in 
Slimline lamps 
tured by Sola 
against fluctuating line 


protection 


ELECTRICAL 





HUBBARD round end 


crossarm braces are 
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HUBBARDaxny COMPANY 
PITTSBURGH OAKLAND, 
CHICAGO CALIF. 


HANG THE LOAD ON HUBBARD HARDWARE 
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ee 
A ages by means of the Sola constant 
voltage principle. 


National Vulcanized Fibre Features of the ballast include com- 


pact size, 25,x3¥gxll%_in.; light 


weight, 11 Ib; average wattage loss, 24 
Insulator 


w; operating range of frem 100 to 130 


oe ¥ v; and quiet, cool operation. Bulletin 
Is just the > - FL-136 contains further information. 
answer to 


our 
problem 


9” 


Sealed-Beam Airport Lamp 


THROWING A BEAM with peak inten- 
sity of 80,000 ep, this PAR-56 sealed- 
beam lamp has been developed by 
General Electric Co, Lamp Dept. Nela 
Park, Cleveland 12, Ohio. The beam 
has a spread, to 10°% of peak candle- 
power, of about 38 deg horizontally and 
{fn insulating material, light in weight. resistant to wear, with good di 8 deg vertically. 

strength, ready machinability. National Vulcanized Fibre with all Resembling an automobile headlamp 


these quaiities plus was the perfect answer 


Required 


in size and shape, the lamp is rated at 
250 w, 12.5 v. 


In your development of efficient, economical 
products, it pays to investigate 


A tough, horn-like material with high dielec- 
trie and mechanical strength. Excellent 
machinability and forming qualities, great 
resistance to wear and abrasion, long life. 
light weight. Sheets, Rods. Tubes, Special 


Shapes 


About one-half the weight) of aluminum, 
prorsse ses an unusual combination ol proper- 
ties—a good eleetrical insulator, great) me- 
chanical strength, high resistance to moisture 
ready machinabilitv. Sheets, Rods, Tubes, 


Special Shapes 


Phe first tish paper developed for electrical 
insulation. Strong, smooth, flexible, with 


INSULATION excellent: forming qualities. High dielectric 


strength. Sheets. Rolls, Coils. 


Interval Timer 


For Use when electrical equipment is 
To help vou solve your specific development problem— National to be manually turned on, run for a 


Research and kngineering Service available without obligation, pre-set time and stopped automatically, 


Type IG interval timer is offered by the 

- ~ R. W. Cramer Co, Ine, Centerb ook, 

NATIONAL VULCANIZED FIBRE CO. ‘ini: ec endaiin Galt ca Ga 
WILMINGTON DELAWARE switches and returns to original posi- 


Offices in Principal Cities tion at the end of the desired interval. 


{ self-starting synchronous motor 


Since 1873 operates an enclosed, dust-tight snap 
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SUPERIOR 
IMMERSION 
HEATER 


for corrosive 
chemicals 
employs fused 
quartz and 


CHROME V 


Here is a new and superior unit for heating corrosive chemicals, manu- 
factured by Amersil Company, Inc., Hillside, N. J. 





yx 


jf 
















Amersil heater — fused quartz shell, 
and element wound with high heat 
and corrosion-resistant Nichrome V. 


A Nichrome V wire wound heating element is inserted into a shell of 
opaque fused quartz, which, in turn, is fitted with an acid-proof head or flange 
for operation in open or pressure sealed tanks. 


The fused quartz shell is completely inert to corrosive chemicals, has a 
high rate of heat transfer, is a good electrical insulator, and is immune to 
thermal shock 


Since quartz filters out a very small percentage of infra-red heat waves, 
and the heat source is immersed, almost 100% efficiency is obtained. More- 
over, the unusually compact design of the installation offers the added ad- 
vantage of cutting heater obstruction within the tank to a negligible minimum 

permitting freer flow of liquids 


Once the unit is assembled, it is good for a lifetime — because the shell 
is quartz and the heating element is high heat and corrosion-resistant 
Nichrome V. 





This combination of features, makes the Amersil heater superior for ser- 
vice in chemical plant operations involving innumerable corrosive chemical 
heating problems. 





If you have a product whose successful operation depends upon appli- 
cation of an alloy resistant to electrical heat and corrosion, send your speci- 
Amersil corrosion-proof immersion fications to us. In addition to world-famous Nichrome, there are more than 
heater, heating acid solution in a 80 other Driver-Harris alloys specifically designed to fill the varied requirements 
pickling tank. of the electrical and electronic industries 





*Nichrome is manufactured only by 


Driver-Harris OTT Ta) 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


swil 


h through a cam and actuating 
arm. The “hold” position, optional on 


the two-pole Model 1G2, permits turn- 





ing on load circuit without starting 
time eyele. Eleven time ranges include 
intervals from 15 sec to 24 hr. The 
unit is available for 6, 12, 24. 115 and 
230-v operation, Additional information 


iz contained in Bulletin No 


Overload Control 


DesicNep for large user electric 
power who are required to pay an addi 
tional charge when their use of ele 
tricity exceeds a specified amount in a 
given time, a control device known as 
the E-C Load Regulator redux over 
loads and jee aks be tlancing trieus 
loads against each other and by estab 
lishing priorities hetween loads. This 
loped by Electric 
Controls. Inc, Portland, Ore 

Primarily the device is designed to 


prevent two intermittant loads which 


with FRANKEL clip top pebselela 


gulator was deve 








cut original costs! Frankel Clip Taps cos? you less...1/3 to /) less than “bug” 


type connectors in equivalent sizes! 


f 








heed t 0 ilfaneously rom 

reduce installation costs! Compact Frankel Clip Taps are speedier to install —- m together, In operat - the 
load current having first prieritv flows 

. only one small ordinary wrench is needed to tighten the standard hex head since cethh ai anumeniatie sith Penk eaten ot 

bolts instead of the oversize wrenches required to tighten the large nuts of this current cause a plunger to open a 

mercury switch which disconnects the 


split-bolt connectors. Faster, easier taping because of rounded edges and toad | ; cit \ i. 
oar laving second priority s sou as 


recessed bolts. 


the first priority load current decreases 

ificiently, the second priority. cirguit 

get these extra advantages! Frankel Clip Taps are the perfect connector is reestablished. The controller is 
capable of handling, without relays, all 


for heavy duty service. Completely encircles and firmly forces conductors into to 100 amy 110 220 y 
oads up to vamp at tiv co 


high pressure contact. Lock washers keep it tight, Ilustrated is an E-C Load Regulator 





always! No removable parts... no hardware to onsisting of 7 regulators, which will 
: s indle 16 circuits in an industrial plant 

fall off in installation. Five sizes take all con- se Maree horse. Por small homes.onle a 

ductors from 2/0 to 1000 Mcm main with any single regulator is req 

size branch. Made of electrical bronze with non- ° 


corrosive Everdur bolts for extra strength. 





Wide Range Power aunty 


FEATURING a continuously iriall: 


ey *.\ Approved by Underwriters’ 
L)! Laboratories in all five sizes 





Ci Sao ttage output from O00) te of 000 
Write today for descriptive sheet CT and price list. a maximum current output of 
.a wide range power supply is manu 
factured by General Ele Cos 
Special Products Division, 3 he amit ' 
Nes Me 


This supply apparatus has been de- 
signed with exceptional stability as to 
output voltage, ripple and load regula 
tion, according to the manutacturer. 


42 YEARS OF KNOW-HOW IN SOLDERLESS CONNECTORS Output power, supplied through a 15 ft 
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HTING CABLE .... ----°--y 


The welcome mat is really out at the front door of the utility plants for 
Ankoseal Street Lighting Cable. For it’s modern, all-plastic cable which is 
destined ultimately to replace other types of cable that were considered satis- 
factory previously. 

One big reason for this changeover is the exceptional inertness of Ankoseal 
cable all the way through to earth acids, duct water, oils and other contami- 
nations which eventually cause cable replacement. 


A second advantage is the much lighter weight of Ankoseal Street Lighting 
Cable. This results in savings of effort at every point of handling from initial 
delivery to final installation. 

A third advantage is its complete resistance to corona cutting or cracking. 

With this combination of advantages, light weight and longer service life, 
there is great potential economy that deserves the investigation of every cost 
conscious utility executive. 

Ankoseal Street Lighting Cable is available for every street lighting use. 


It can be supplied shielded or unshielded according to the customer’s specifi- 
cations. 


We'll welcome an opportunity to interpret for you the benefits of Ankoseal 
Street Lighting Cable in your operation. Just write us briefly of your needs. 


THE ANSONIA ELECTRICAL COMPANY 


ee 


1949 










you can 6€ SURE... te irs 
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A Power Distribution Problem 
| in Farmer Jones’s Cornfield? 


. concrete runways where cornstalks once future. BUT, tor many years our engineers 


grew? Why not? In ten years, Farmer Jones's 
cornfield may be an airport. 
Are you ready for some of these 
power distribution unknowns ? 
Decisions based on such future predic- 
tions are particularly difficult in your busi- 
ness. Today, the rea? solution lies in your 
“system planning”. It's the sure way of 
handling present AND future loads. 
Scrap your present equipment? Certainly 
not. BUT... have a modern system plan in 
mind before you make replacements and ex- 
tensions to your present system. Gradually, 
your old system is replaced. In the years to 


have worked with utilities throughout the 
country. This wide experience has enabled 
them to answer a// types of distribution 
problems. Together with your engineers 
they have found it is the combination of 
system planning and co-ordinated apparatus 
that provide effective answers to your 
unknown load trends ahead. 

Our engineers, our calculating boards 
and complete service organization are avail- 
able to help with your problems. We urge 
you to call on this group as you need them 
in your system planning. Call your nearest 
Westinghouse office or write Westinghouse 


come, a// of your greatly expanded system Electric Corp., P. O. Box 868, Pittsburgh 
will be a part of the system you plan today. 0, Pennsylvania. J-97137 


We, too, find it difficult to predict the 





YOUR “Know-How” Put to Work 


j “Electric Utility Power Distribution Systems”, B-3905 — 
explains and classifies typical systems for a// types of areas. 
“Co-ordinated Substation”, B-4061 —presents a complete, 
standardized line ot substation designed and manufactured to 
answer any system requirement. 

“A-C Secondary Network Systems”, B-4002 — is the complete 
story of a system that has saved the utilities at least $175,000,000. 


WRITE FOR A PRESENTATION OF 
THIS VALUABLE INFORMATION 


estinghouse 


$s hc ae ce shhh 
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MOSINEE doesn’t count its success in terms 
of big volume records. More important to us is 
the aid that MOSINEE “paperologists” and 


facilities provide our customers. 


If you have a problem involving paper if you 
require specific technical characteristics such as 

high tensile or tear strength, accurate caliper, density, 
liquid repellency or absorbency, good dielectric 
strength specified pH for maximum-minimum 
acidity or alkalinity ... and above all, if you want 
to be sure of dependal le uniformity .. it will 
pay you to specify “MOSINEE.” For 


consultation with MOSINEE technicians, without 


you, please write Dept EW. 


MOSINEE 


MOSINEE PAPER MILLS COMPANY - MOSINEE, WISCONSIN 


“Essential Paper Manufacturers” 


x-ray cable, is said to be unaffected by 
line voltage or frequency variations 

\ switch on the control panel pro 
vides for range selection—500 to 5,000 
v and 5.000 to 500,000. Power require 
ments are 100-130 v rms, 60 cycles, with 
commercial stability. Full load power 
consumption is about | kw 


Fluorescent Luminaires 


FoR APPLICATIONS where maximum 
lumen output and minimum brightness 
ities are desired, thre luminaires 
The Monroe-A-5000) series re manu 
ictured vy Pittsburgh Reflector Co 
108 Oliver Building. Pittsburgh 22, Pa 
Using two 40-w T-12 lamps, these fix 
tures are idaptable to ceilir 


int mounting ndividually 


with 


ilu 


Cine piece, removable louver 
three inits permit 


channels for nstalla 


Electronic Timer 


\N ELECTRONIC TIMER for intervals 
20 sec to 4 min has been de 
by Photoswiteh, Inc, 77 Broad 
iumbridge 42, Mass. The manu 

idvises that this Type 30HLI 

is suitable for process control and 

machine timing where long life repeat 

cycle operation or precise accuracy Is 
prerequisite. 


Four basic types of timing are pro 
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Electric Drills 


powerful! cool running! light weight! 
15 MODELS...A TYPE AND SIZE FOR EVERY JOB 


Whatever your drilling requirements — occasional small jobs 
— general intermittent operations or continuous heavy work — 
Snap-on can furnish the best drill to fit your purpose. Superior 
features include heavier and more powerful motors than many 
competitive tools of similar chuck capacity . . 
cooling... 


. extremely efficient 
all ball bearing construc- 
tion permanently lubricated and sealed from dust and grit... 
heavy duty Jacobs chucks . . . extra long (15 feet) heavy 3-con- 
ductor cable treated to withstand oil, grease and wear. Shipments 
made promptly from Snap-on branch offices located in 40 key 
industrial cities ... 


helical gears throughout. . . 


write for complete catalog. 


Blue-Point general purpose, straight shank, high speed drills available in 
fractional sizes from 1,16" to 1,2"; Wire Gauge Drills from No.1 to No. 60. 


Snap-onToos 


THE CHOICE OF [36 f 7] MECHANICS 







SNAP-ON TOOLS (===2 mana 
CORPORATION \ksoual St eS 


8108-D 28th Avenue 


Kenosha, Wisconsin 
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vided: Interval, delayed action, auto- 
matic repeat and programming. The de- 
sign of the basic circuit is self-compen- 
sating for line voltage fluctuations. The 
timer operates on 115/230 v, 60 cycles; 
consumes 25 w; and has its output 
Bulletin 
PC478 further describes this timer 


across two spdt switches. 


Weld-Time Meter 


For MEASURING the duration of weld 
ing current, a weld-time meter has been 
developed by W estinghouse Electric 
Corp. Box 868, Pittsburgh, Pa. The 
meter is reported to furnish an accurate 
measure of the duration of the weld 





ind may be used to check the schedule 
set by the welding control. 


rhe unit has features which include 
A direct 


totals weld time and gives values in 


reading instrument which 


seconds and cycles; a built-in calibrat- 
ing device which eliminates a separate 
supply source; and insensitivity to heat 


control] 


Window Fan 


\ poRTABLE, direct drive window fan 
for ventilating medium-sized areas is 
offered by Chelsea Fan & Blower Co, 
Inc, 1206 Grove St, Irvington 11, N. J. 
Type WPJ fan fits into the upper panel 

' 


ot 


a standard window and does not re 
strict movement of the upper sash. 
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USED TO BE A FIRE HAZARD 





—BUT IT'S NOT ANY MORE 


Years ago, a fire did start in one of the vats used in 
making protective coatings at a large lacquer plant. 
The blaze was quickly extinguished. without damage, 
by a 50-pound carbon dioxide (CO2) wheeled unit. 

But that fire convinced the plant management 
that things would be safer with built-in automatic 
fire protection. So they installed a Aidde* system 
and gave it a 24-hour job to do. [ts always ready to 
swoop down on fires in the 6 agitating vats shown, 
as well as in 7 mixing and 8 finished-product vats. 

Because this Aidde system must guard three 
separate batteries of vats, automatic directional 
valves turn the CQ. into the zone where fire’s been 


The words ''Kidde nd ''Lux"’ and the Kidde sea 


Walter Kidde & Company, Inc. e 432 Main Street, Belleville 9, New Jersey 
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spotted. And, as the CO: rushes along its path to 
the fire, it sets off pressure trips and switches that 
slam closed the open hatches on the vats, and shut 
down all machinery. 

It’s all automatic. An automatie Kidde extin- 
guishing system never gets panicky, never does the 
wrong thing. Also. CO. won't dilute or contaminate 
materials in the vats. 

That's just one instance, of course, of the thou- 
sands of tricky fire hazards protected by Kidde skill 
and equipment. Whatever your fire-protection prob- 
lem, a Kidde representative can help you. 


When vou think of COs, call Kidde! 


*Also known os "Lux 
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CLICK! 


Lights go out! 


And your off-peak load 


STARTS CLICKING! 


Remember—Two General Electric Automatic Biankets 


equal the kilowatt-hour load of one average-size 


refrigerator! Promote this big load-builder! 


From midnight to morning — when 
your load is lowest—this wonderful 
General Electric Automatic Blanket 
goes to work for you! 

And the more people in your town 
who sleep under one of these downy- 
light automatic blankets—the more 
your off-peak load is going UP! 

Remember that in 1918 alone, 650.- 
000 electric blankets were sold—or 
$27,950.000.00 at retail value. 1, 100,- 
000 electric blankets sold since 1946! 

Use the General Electric Happy 
Sleepers Club Kit to sell blankets on 


a lay-away plan! Promote automatic 
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blankets as gifts for weddings, anniver- 
saries, Mother’s Day, Father’s Day! 

General Electric even has a special- 
for-gifts blanket, the new de luxe 
stvle. It’s bigger, more beautiful than 
ever, and comes in a handsome gift 
box! Available in three models .. . 
One-control for twin bed (66 x 86 
inches). One-control for full bed. (80 
x 86 inches). Two-control for double- 
hed sleepers who like different degrees 


of sleeping warmth. 


Get full details. W rite Appliance and 
Merchandise Dept., General Electric 


Company, Bridgeport 2. Connecticut 


Automatic 
Blanket 


“Goes to work when the lights go out’ 


Approved by Underwriters’ Laboratories, Inc. 








unit 
is equipped with pull-chain switch and 


Finished in baked enamel, the 


plug-in extension cord. Air delivery is 
stated to be 1.000 cfm, produced by a 
1/25-hp motor operating at 1.550 rpm. 





Service Light 


Havinc an outlet built into the 
molded bakelite handle, and a protec- 
tive steel cage, a portable service light 
is available from McGill Mfg Co, Ine, 
Electrical Division, Valparaiso, Ind. 

No. 5025 service light is equipped 
with a 25-ft vinyl thermo-plastic cord 
and plug which, with the bakelite han- 
dle, provide an oil, grease and moisture 
proof unit, according to the manufac- 
turer. The light has UL approval. 


Reversing Contractor 


Burtt for continuous duty control of 
a-c or d-c equipment such as hoists, 
door operators and motorized valves, a 
small reversing contactor is announced 
by Struthers-Dunn, Inc, 150 N. 13th St, 
*hiladelphia 7, Pa. 

Type 175KXX contactor consists of 
two three-pole solenoids, for forward 
and reverse operation, mounted on a 
common frame and mechanically inter- 
locked to prevent simultaneous closure. 
Contacts are insulated with melamine 
to minimize arcing damage. Open are 
chutes allow rapid cooling and escape 
of ionized gases, 

Auxiliary contacts may be added for 
electric lock-up or interlock. Inter- 
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FIELD 
TESTED 


GUY CLAMPS 






Two PAX67 Clamps for 20,000 Ib. load. 


... GREATER HOLDING POWER . . LOWER COSTS .. 
Over 1,200,000 Now In Use! 





Patented U. S. and Canada 


Write for descriptive data. We will 
be glad to furnish free samples for 
test purposes together with our rec- 
ommendations on receipt of data 
relative to type, strength and di- 
ameters of strands to be tested. 


Load Ratings are confirmed by 
numerous third party tests. 
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Because of the efficient, self-tightening, patented, tilting 
U-bolt feature, M.I.F. Guy Clamps provide far more holding 
power for less cost. In addition, M.I.F. Guy Clamps develop, 
on the average, over 100% of the rated breaking strength of 
the strands for which recommended. (See specifications below.) 


The M.1.F. PAX64 Clamp, rated at 5,000 Ibs., weighs only 0.57 
Ibs.; the PAX67 Clamp, rated at 10,000 Ibs., weighs only 1.26 
Ibs. Prices, in quantity, are approximately 26c and 34c, respec- 
tively. We invite your comparison. 


Each M.I.F. Guy Clamp accommodates a range of strand 
sizes. This, combined with low weight per unit, effects impor- 
tant savings in handling and inventory. 


Installation is simple. It is seldom necessary to disassemble the clamps 
to effect installation. No special tools are needed, and all nuts can be 
readily tightened to recommended torque with a 10” Crescent wrench or 
equivalent. Clamps can be furnished fitted with hex instead of square 
nuts at only a slight additional cost. 


For use under extremely corrosive conditions or with stainless steel strand, 
we are preparing to offer our clamps fitted with stainless steel U-bolts 
and nuts. Test data now available. 


SPECIFICATIONS 


ee ee 
Strand Recommended Torque on Nuts Size 
iame* 


Cat i am Weight 
No Rating aaa. Carbon Steel Stainless Steel a, per C 
PAX64 5.000 Ibs. 3/16"-3/8" 35-40 ft. Ibs 40- 50 ft. Ibs 3/8" 57 Ibs 
PAX67 10,000 Ibs. 1/4"-1/2" 75-85 ft. Ibs 90-110 ft. Ibs 1/2" 126 Ibs 
PAX69 20,000 Ibs. 5/16"-1/2" 75-85 ft. Ibs 90-110 ft. Ibs 1/2" 245 Ibs 


* With 3-wire strands range is 5/16” to 1/2”. 


MALLEABLE IRON FITTINGS CO. 


POLE HARDWARE DEPT. 
BRANFORD, CONN. 


Canadian Mfrs. and Distributors: Line and Cable Accessories, Ltd., Toronto 
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Gs —— — ene : - ee NO MORE y\Q 
cceutuate ponding parts on each sole BLIND 


sponding parts on each solenoid. All 
SOLDERING 


i) 
~ 
~ 







THE parts are replaceable from the front. 


Bulletin 7100 contains ratings and full 
POSITIVE details of the contactor 






SOLDERING 
eu 
Flexitip. ‘ ee) 


wand \ Ve 

















5-Second 
Heating— 
no waiting; 
saves power 






Longer Reach— 
8" from housing 
to tip 










Built-In 

Transformer 
compact, 
complete 





Solderlite— 


. tlight: 
Impedance Bridge pangs 9 













DersicNtp for the measurement of im 





pedances rangin 





¢ trom one ohm to one 
Dual Heat— 


single heat 






megohm by means of the two null 












method. a compact self-contained (ex 100 watts; 
cept tor power source } impedance dual heat 
bridge is manufactured by VEB-Line ae ae 
- wotts 
Corp. Bo 89 owseo ( . 
p. | ' x f . Towson +. Md volts: 60 
In the impedance-limit’ positions cycles 









Model 100) is capable of measuring 
capacitance trom 100 jf to 100 af, in- 
ductance from 100 uh to 1000 h. and 
resistance from | ooum to | megohm 






Transformer ratios up te 200 can alse 






be measured. Accuracy is stated to be 






The Miller adjustable climber is equipped 
with exclusive bolt fastened adjustable 


shank, permitting easy adjustment from 14” the range, f 
o 





within plus or minus over most of 






to 17%”. High carbon steel, removable gaff 
locks in place with special key device. Be 
positive - - get the best - - get Miller 


adjustable ctimbers. 
‘os 


Attach coupon to your letteriiead Q wv 





Just pull the trigger switch of your 
Weller Soldering Gun... heat and 
light come “on” together. The pre- 
focused spotlight picks out the work 
at once—shows you your way to 
faster, easier soldering. 




















Time-saver? Yes—but not the only 
advantage of Weller Soldering Guns. 4 
Check the exclusive features  illus- , 
trated and you'll see what we mean. 


and get Mike, Miller’s trademark 
reproauced in colorful plastic. Mike 
watches quolity, service, and price a 
— moke him your safety club 
representative. 





Solderlite, extra length and 5-second 

heating mean hours and dollars saved _* 
your Weller Gun will pay for itself 

in a few months. For dowteal and 

electronic laboratory or maintenance 

work, we recommend the 8’ model 

DX-8 with dual heat; or 4 types § 

S-107 single heat and D-207 dual heat. 

See your distributor or send for 

bulletin direct. 


Miller Equipment Co., Inc. Dept. A- 4 
Franklin, Pa., U.S.A 


r 
| 

| 1 am interested in the above equipment. Please 
| send additional information and Mike, too 
| 

| 

| 

| 

| 

| 


Name 





Motor Control Switch 


2 
2 
° 
> 


Be sure to get your copy — 
SOLDERING TIPS, the new 
Weller Handy Guide to 
easier, faster soldering —20 
pages fully illustrated. Price 
10¢ at your distributor's or 
order direct. 


L Po OPERATE a-c motors up to 2 hp, a 
i nat aes sis San ns Ni i ba ils ea “ 


motor control switch has been developed 


For SAFETY by The Hart Mfg Co, Hartford, Conn 
dee Willer FIRST Rated 2 hp or 30 amp. 240 v. the switch 


in both single and double pole models 








has slow break action. 
The optional housing measures 
4 EX 1x2°.x2'4 in. and has knockouts on five WELLER 
sides. Toggle guard permits locking in 
TOUT UT EMT ET Lost suse permits locking in MANUFACTURING COMPANY 
817 Packer Street « Easton, Pa. 







FRANKLIN, PENNA. Ul approval 
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Cable pulled from conduit 


AFTER 11 YEARS 


-»- Reinstalled and back in use! 






STRANDED PLAIN COPPER CONDUCTOR 


FELTED ASBESTOS 


VARNISHED CAMBRIC 


FELTED ASBESTOS 


ASBESTOS BRAID 


A major midwestern electric utility had occasion to relocate a conduit run 
in January, 1946. 


d This run had been wired with ROCKBESTOS A.V.C. cable in June, 1934. 
The installation was located in damper control circuits around the boiler, 
where the summer ambient is around 135°F. 

.* When the wire was pulled out in order to relocate the conduit to accommo- 
date equipment changes, the insulation was in excellent condition . .. after 
more than 11 years of dependable service under severe conditions. 

6 


After the conduit was relocated, the same ROCKBESTOS A.V.C. cables 


were pulled back in. 


Order ROCKBESTOS A.V.C. by name. Install it. Then confidently forget it! 
ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO 
PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CAL 


WIRES and CABLES by 


“= ROCKBESTOS 


-+.-.dare to be better 


Kone 
Ke 
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NEWS ABOUT PEOPLE 


Alabama Power Appoints 
Easter Sales Manager 


Announcement has been made of the 
Easter as sales 


Alabama 


appointment of E. C. 


manager of the Power Co, 


E. C. EASTER 


Stanley. vier 


1930. 


Ingham 


Birn Wells M 
president in charge of sales since 
has resigned and plans to establish resi 
dence in Florida 

Mr Easter has 


e company 


been identified with 
1924. He 


gricultural engineer in 1927 and 


t since was made 

ief 
ef a 

d towns 


hecame manager of the rural ar 


division in 1933 
Mr Stanlev has been connected with 
the utility industry since 1909. His first 
position with Alabama Power was as 
it Huntsville. In 1925 he 
became general mar of the Gulf 
Flectrie Co and Gulf Power Co. Pensa 
cola. Mr man 


aver of sales in 1928 and 


1930 


iy il manager 


Stanley was appointed 
. ] 
was electes 


vice-president in 


William ©. Heath. presides 
A. O. Smith Corp, Milwaukee. 
heen awarded a certificate 
President Truman. The cer 
awarded for work that was dor 


company during the war 


Stewart S. 
purchasing agent of the entral Ver 
mont Public Service Corp, Rutland. He 
succeeds the late Clarence A. Forrest 
Mr Stevens joined the company in 1940 
in the plant department. Since 1946 he 
has been 


assistant to the purchasing 


140 


agent. Mr 
company’s vice-president and chief en- 
gineer 


Stevens will report to the 


Mayott Given Government 
Assignment in France 


Clarence W. Mayott, assistant to the 
president, Hartford Electrie Light Co, 
was scheduled to leave for Europe this 
week on a government assignment. He 
will assist the | 
tion 


S. Economie Coopera- 


Administration in a survey of 


CLARENCE W. MAYOTT 
France's resources. Mr Mavott 
has been given a leave of absence by the 

tility. and 


power 
expects to be away about 
three months 

He was 
Valley P 
ind during the re 


the government as 


manager of the Connecticut 
ower Exchange for 21 > vears 
cent war was lent to 
coordinator of 40 
ntereonnected private and public power 
states to 


svstems in 13 Southeastern 


ivert threatened shortages of energy 


Subsequently the Southwest was 
idded te — his 
later he was Deputy Chief of Power 
Supply for the Office of War Utilities, 


pooling 


area jurisdiction 


basis 


nation-wide 
Mavott has 
onsulted by the government on power 
In 1947 hie 
Industrial 


power on a 
Since the war. Mr heen 


problems of wide scope. 
became consultant for the 
( olle re of the Armed Forces 

Mr Mavott is also chairman of the 
Electrical Interconnections Task group 
of the United States National Securities 


Resources Board. 


April 9, 


J. B. McCabe Joins Staff 
of Bra Bon Electric Co 


J. Barry MeCabe. formerly connected 
with the Pennsylvania Transformer Co, 
Pittsburgh, has joined the staff of Bra 


J. BARRY McCABE 


Bon Electric Co, Philadelphia. 
Mr MeCabe has had many 


varied experience in the 


years of 
sales depart 
ment and test department, as well as 


other factory divisions of Pennsylvania 
Transformer Co, 

Bra Bon Electrie re presents the Pen 
Transformer Co, the Eleetri: 
Power Equipment Corp. W. N. Mat 
thews Corp, Roller-Smith Co, and Kel 


lems Co as sales engineers 


svlvania 


William C. Lounsbury, director of per 
and of Minnesota 
Power & Light Co. Duluth, has retired 
\ veteran of 43 
utility business, Mr 


sonnel safety of the 


years in the electric 
Lounsbury first be 
gan working for the Water, 
Light & Power Co. now an MP&I 
back in 1906 
has divided his time 
pany and MP&L. holding important po 


both 


Superior 
sub- 
then he 


sidiary since 


between that com 


with 


sitions 


Ralph W. Fackler and Edward 8. Miller 
have been appointed superintendent and 
assistant superintendent, respectively, 
of the systems operations department 
of the Indiana & Michigan Electric Co 
at Ft Wayne, Ind. Mr Fackler has 
served as superintendent of 
operations for the South Bend division 


~ince 1942 and has been identified with 


systems 
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“KEY PEOPLE’- When You Need Steel 


In spite of shortages, we are putting forth every effort 


Ryerson’s function is not only to supply your steel, but 
to deliver it on time. From the moment the Ryerson 
switch-board flashes your incoming call until the steel is 
laid down in your plant, a corps of helpful, intelligent 
employees well-trained in the Ryerson ‘Immediate 
Steel” tradition are at your service 

The likeable young women at the switch-board, 
phone-order salesmen, dispatchers, crane operators, 
skilled warehousemen who cut, shear and shape stock 
sizes to fit your specification, truck drivers—all of them 
are key people at Ryerson—key people in your service, 


when you need steel! 


to serve all Industry to the best of our ability. Natu- 
rally, many sizes and certain products are out of stock. 
However, for the most part you can depend on Ryerson 


for immediate shipment of a wide range of steel products. 


PRINCIPAL PRODUCTS 


Bars—hot and Cold rolled Mechanical Tubing Tool Steel 
alloy steel Boiler Tubes and Fittings Wire, Chain 
reinforcing Allegheny Stainless— Bolts, Rivets 

Structurals sheets, plates, shapes, Babbitt 

Plates— bars, tubing, etc. Metal Working Tools 
Inland 4-Way Floor Plate Sheets and Strip Steel & Machinery, etc. 


JOSEPH T. RYERSON & SON, INC., Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, 


Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco 


RYERSON STEEL 
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eel 


| 


Case History” 
of 


Untreated versus Treated 


Poles 


1925 1946 


51 Untreated Poles Placed . . . 19 Poles Still Serviceable 
(Northern White Cedar 


607 Treated Poles Placed . . . 600 Poles Still Serviceable 


(Southern Pine) 


AOR OR TR MN TTT 


In 1 446, after 21 vears in line 600 out of 607 Pressure Creosoted 
Poles were still serviceable. And of the 7 poles no longer in serv- 
ct 5 h id been re moved bec iuse of a pr ide crossing cle arance 

2 because of an accident. Not a single one of the 607 poles had 
been removed because of deterioration due to treatment or pre- 


Servatiy lure a 100 record for creosote. 


And when it comes to creosote, you get the best possible de- 


livery service from Koppers. With 14 creosote-producing plants 
with 4 large storage plants—Koppers can supply you with creo- 
sote where you need it n you need it. 
Koppe rs is the nation’s largest distributor of creosote So re- 
member—you can always count on Koppers to help you maintain 


your production schedules. = 


KOPPERS COMPANY, INC. Pittsburgh 19, Pa. 


*Proceedings of the American Wood Preservers’ Association—1947, 


All Standard Specifications 
és La tM holed Me tel 


_KOPPERS CREOSOTE... tbe sue! 


the utility in South Bend since 1934 
Mr Miller joined the company at South 
Bend in 1922, serving as substation 
supervisor and load dispatcher in the 
systems operation department before 
hecoming assistant superintendent with 
the South Bend division in 1943. 


Mills Elected Executive 
V-P of Foster Wheeler 


Vice Admiral Earle W. Mills, USN 
(Ret.), has been elected executive vice- 


president and a director of Foster 


EARLE W. MILLS 


Wheeler Corp, and David McCulloe h, 
formerly executive vice-president, has 
been named vice-chairman of the board. 

Wartime Deputy Chief of the Bureau 
of Ships, Navy Department, and Chief 
of that bureau since 1946, Admiral Mills 
recently retired from the Navy. He 
brings to Foster Wheeler a broad back- 
ground of administrative and technical 
experience 

Mr MeCulloch joined Power Spe- 
cialty Co, later to become part of Fos- 
ter Wheeler Corp, in 1906. He has 
served as executive vice-president since 


1935 
. 


James i. Knowles has been appor ted 
issistant to the president of Hubbard & 
Co. Pittsburgh. Mr Knowles joined the 


Hubbard staff last year. 


Aleide Prosdoeimi lias been appointed 
director of the export activities of the 
Cornell-Dubilier Electric Corp, South 
Plainfield N ,. Mr Prosdocimi has 
been active in the export fie ld for more 
than 20 vears. He goes to C-D from the 
Solar Manufacturing Corp, where lhe 


was export director from 1931 to 1948 


Melvin C. Harris has resigned as vice 
president in charge of production of 
Allegheny Ludlum Steel Corp, Pitts 
burgh. Pending the election of a su 
cessor, C. B. Pollock, production man 
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from Western Precipitation Corporation— pioneers of the commercial application of COTTRELLS 
and now selling COTTRELL recovery equipment in all parts of the U.S.A. and foreign countries. 


Various Methods of Energizing COTTRELLS 


Make Experience a Vital Factor 


he many and varied factors affecting the 

operating efficiency of a COTTRELL Precipi- 
tator make experience and “know how” of the great- 
est importance in designing and installing COTTRELL 
equipment. Western Precipitation Corporation—the 
organization that pioneered the commercial applica- 
tion of coTTRELLS—has had over 39 years of first- 
hand experience in developing and perfecting the 


various elements that make up a complete COTTRELL 
installation, and these years of experience assure 
maximum performance from every Western Precipi- 


tation COTTRELL installation, 


For example, the equipment for energizing 
Western Precipitation COTTRELLS include such fea- 


tures as the following... 


\ 
Hollow Core 
Oil Filled 
Conductor 


Oil Saturated 
Paper insulation 


+e 
lead 


Asphaltum 
Jute 


Two Steel 
Tapes 40 mil. 


Asphaltum 
Jute 


RECTIFIER SWITCHBOARDS — 
are of the Enclosed Cubicle type 
with flush-mounted meters, push 
buttons, selector switches, and in- 
dicating lights. The cabinet door 
and rectifier control circuit are 
interlocked. Rectifier and trans- 
former contactors, instrument 
transformers, tap switches, termi- 
nal blocks and other auxiliaries 
are mounted inside the switch- 


board cabinet. 


RAPPER AND POWER PANELS 
—are of the same external ap- 
peorance as rectifier switchboards 
and can be installed beside recti- 
fier switchboards to form a uni- 
form and continuous switchboard 
installation. The cabinet is divided 
into two compartments—one con- 
taining AB breakers for control 
of all individual rectifier and sig- 
nal circuits—the other containing 


all rapper controls and timers. 


RECTIFIERS—for either full of 
half wave rectification. Mechani- 
cal rectifiers of the solid disc type 
are supplied with Radio Interfer- 
ence Correctors and Inductive 
Type Automatic Polarity devices. 
The Automatic polarity device has 
no commutator or brushes contact- 
ing high speed rotating parts. 
High voltage switch gear with in- 
terlocking control units is avail- 


able. 


Watch for the next in this series which outlines the various COTTRELL 
electrode systems available from Western Precipitation Corporation, 


Le ee z 


CORPORATION 


Western Precipitation can design 
COTTRELLS to operate at any desired effi- 
ciency, for any capacity, to collect virtually 
any solid or liquid suspended in a gas,=m = 
whether hot or cold, 


HIGH VOLTAGE CONNEC- 
TIONS—between the rectifiers 
and the COTTRELL may be either 
special high voltage petrolatum- 
filled lead and steel-covered 
cable with pothead terminal con- 
nections, or of rod-and-bus-duct 
construction. 


. os 
i 


aa 
i 


- Ete A 
La 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 


Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG , NEW YORK 17 © 1 LoSALLE ST. BLDG., 1 N. La SALLE ST, 
CHICAGO 2 « HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ BLDG., MONTREAL 
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Do you have these helpful COTTRELL book- 
lets? This literature answers many questions 
concerning COTTRELL equipment. Free copies 
will gladly be sent those interested. Ask for 
booklets C101 and C103. 





The 7-Range 
Clip-On 
Volt-Ammeter 


Offers These Important Advantages 


© Measures up to 1000 amps up to 
600 volts. 


@ Convenient ONE HAND operation 
trigger action 


Thumb operated range selector 
switch 


7 ranges—5 current and 2 voltage 
Insulated core- shockproof 
construction 

Takes cables up to 2'«" diameter 
Distinct calibrations. easy to 
read. 


Suitable for 50-70 cycles 


RANGES 0.10 amps 
2mps; 0-100 

imps, 0-250 amps 
1000 amps; 0-150 
volts: 0-600 volts 


FERRANTI ELECTRIC, INC. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
FERRANTI, LTD., Hollinwood, England FERRANTI ELECTRIC, L1D., Toronto, Conade 


AAA 
SOLVES YOUR | 


your porticulor needs 
; cCOMCcO gives 
gned for you! 


t 
mmunications system to mee 
COMCO the problem 
omical, desi 


o 
s from scratch...plans a ¢ 
pment In short 
stem plan 


COMCO stort 
provides complete equ! 
omplete communications $Y’ 


D MOBILE EQUIPMENT 152-1 


you give 
practical, econ 


62 Mc — 25-50 Mc BANDS 


s or generators needed 
NNEL OPERATION .- 


station, car-to-cor \ 
stal-clear signo!s 


you a © 


Comeo ‘9 FIELD-TESTE 


rie 
Low BATTERY DRAIN..-"° Ee ail 
; ESPECIALLY DESIGNED FOR ADJA 


& THREE-WAY COMM NICAT N tation-to-car 
° UNIC 1ON..-5°° a : 
@ STATIC-FREE FM TRANSMISSION AND RECEPTION ossures cry 


@ SMALL COMPACT... ruggedly constructed 


(Zomeco's POWERFUL MAIN STATION TRANSMITTER 


le-f 
trouble-free 
Packed with power 
service Moin Sto 


nts. 
to meet future requireme 


car-to 


_ that’s COMCO’ s 


ilar 
more watts per do 

t 

zingly compac Write tedoy 
tion Equipment! for 


immediote 


omo 


proven-in 


ty of your operatio 
Regordies of the size oF comp eu) the bill. Bon’? 


eea's 0 COMCO INE WERE 
#t Let COMCO tockle your proble 
wait! 


Manufacturers Ad rie ri Bee Seve) 
COMMUNICATIONS COMPANY, Inc. 


CORAL GABLES, MIAMI 34, FLORIDA 


ager, will be in charge of production 
for the company. Mr Harris had been 
with the company since 1915, He was 
elected a vice-president ir? 1946. A vet- 
eran of 33 years in the industry, Mr 
Pollock has been associated with Alle- 
gheny Ludlum since 1932, 


I. W. Wilson, vice-president in charge 
of operations and a director of the Alu- 
minum Co of America, has been named 
senior vice-president of the company. 
He succeeds George R. Cibbons, who 
retired from that office on Jan 1. Mr 
Wilson is also president and a director 
of the American Magnesium Corp, an 
Aleoa subsidiary. Mr. Gibbons, who 
continues as a member of the board of 
directors, is one of the group of men 
who molded the destinies of the alu- 
minum industry in the United States 
during the first five decades of the 
present century. He began his associa- 
tion with Alcoa in 1901, 


A. C. Sanger has been elected vice-presi- 
dent of the Camfield Manufacturing Co, 
Grand Haven, Mich., in charge of sales 
and advertising. Mr Sanger is well 
known in the appliance industry, having 
been identified for 15 years with the 
General Electric Co, during which time 
he managed the trafic appliance divi- 
sions and ultimately became manager of 
sales for the entire appliance division of 
the company. 


E. M. Slonaker, formerly district sales 
manager for the Willard Storage Bat- 
tery Co in Chicago, has been named to 
direct the company’s related products 
division. 


OBITUARY 


Dr Willard H. Dow, chairman of the 
board and president of the Dow Chem- 
ical Co, Midland, Mich., was killed in 
a plane crash near London, Ont., Can- 
ada, on Mar 31. He was flying with his 
party to Boston to attend the convoca- 
tion of the Massachusetts Institute of 
Technology. Dr Dow was not only one 
of this country’s leading industrialists 
but was considered one of its foremost 
chemical experts. He was the recipient 
of many honors for his achievements in 
chemistry. Born at Midland, Mich., the 
son of Dr Herbert H. Dow, founder of 
the Dow Chemical Co, he received the 
bachelor of science degree in chemical 
engineering in 1919. The same year he 
began work for the Dow company. On 
the death of his father in 1930 he be- 
came president and general manager 
and in 1941 was made board chairman. 
Under Dr Dow’s direction, the Dow 
Chemical Co carried out for the govern- 
ment and armed forces more than 50 
major wartime projects. Besides the ex- 
tensive war work of the company, Dr 
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Pion WELL HEAD to FINISHED PRODUCTS 


Our work for the process industries 
a ee ee ee Es r as aa 2s ae 
includes engineering design and con- 
struction of a wide range of instal- 
lations for natural gas, refining and 
chemical operations from well head to 


finished products. 


ee Se ee ee ee ee ee 


ome 


? ot oe 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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Serving the utilities for a 
quarter of a century 


SUPERIOR 


Quality Meter Testing and 
installation equipment 





© Test Blocks © Meter Enclosures 


© Test Switches @ Meter Connection Units 
@ Special Switches © Reactiformers 
© Test Tables @ Transformer Enclosures 





© Safety Blocks e Accessories 





CANTON 1, se} he] Ls eC Manufacturing Company 
f / Hi 









Protection Against Vandalism 
Reduced Fire Risk 
Lower Insurance Rates 
Increased Property Value 
Reduced Guarding Expense 
Increased Storage Space 


CONTINENTAL Chain Link FENCE 
is the ONLY FENCE MADE 
OF KONIK STEEL 
KONIK is a patented open hearth steel cor 
taining copper, nickel and chromium 
elements providing greater strength 
extra resistance to rust and corrosions. N« 


Reduced Accident Rate 
other fence provides such long-lasting day 
and-night protection at suck 


Controlled Entrance and Exit 
: ae Lee one ae Better Inventory Control 

year of ence ite rite ontuner at . 

Kokomo or call nearest fence representa Greater Peace-of-Mind 


oe SPREE eee 








STEEL CORPORATION 


PROOUCERS OF Menviocturer's Wire in many sitet, KOKOTE, Fleme-Sealed, Coppered, Tinned, Annecied, ALSO, Cooted end Uncoated Stee! Shoots, Noll, 
shapes, tempers ond finishes, including Golvenized, Liquer Finished, Bright, Leod Coated, ond special wire, Continental Chein Link Feace, ond other product. 
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Dow served on the Chemical Advisory 
Commettee of the Army and Navy Muni 
tions Board and on the Chemical War- 
fare Service Advisory Board. He was 52 


vears old 


Arthur B. Lisle. prominently identi 
fied with the publie utility industry in 
New England for a number of years, 
died on Mar 31 in Providence, R. L, at 
the age of 77 

Mr Mr Lisle was president of the 
Central Connecticut Power & Light Co, 
and for 30 years was connected with the 
Narragansett Electric Lighting Co in 
Providence, rising to the position of 
general manager and then vice-presi- 
dent. He had been president of the New 
England Water, Light & Power Associa- 
tion. Through the vears he had been 
president or director of numerous other 
utilities, including the Bristol County 
Gas & Electric Co. Mystic Power Co, 
the Westerly Light & Power Co. and 
the Seekonk Electric Co 

Mr. Lisle was a native of West New- 
ton, Mass. He was Rhode Island chair- 
man of the New England Joint Com- 
mittee to Study the St Lawrence Water- 
way in 1924. He had been president of 
the New England section of the old 
National Electric Light Association and 
was a member of the American Institute 
of Electrical Engineers. 


Frank H. Stohr. general manager of 
the Norwood (Ohio) works of the Allis- 
Chalmers Manufacturing Co, died at 
Cincinnati on March 29. He was 47 
vears old. Mr. Stohr, who took over his 
duties at the Norwood works last Janu- 
ary, was formerly executive vice-presi- 
dent and a director of the Elliott Co at 
Jeanette. Pa. Earlier in his career he 
was connected with the Westinghouse 
Electric Corp, serving suscessively as 
manager of the generating division, of 
the generating ind transportation 
manufacturing division, and of the in- 


dustry sales department 
° 


Arthur T. Lawson, San Joaquin Valley 
division manager of the Southern Cali- 
fornia Edison Co, died Feb 28 at Visalia, 
Calif. Before going to Visalia 17 years 
igo, he had been manager of the com- 
pany at Hanford for four years. Mr 


Lawson was 46 vears old, 
e 


Arthur W. Hawks, who for 37 years was 
public relations director of the Con- 
solidated Gas Electric Light & Power 
Co of Baltimore, died on Mar 31 in that 
city. He was 70 years old. 
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A GENERAL-PURPOSE* 
INSULATING VARNISH 















CHECK THESE OUTSTANDING 
CHARACTERISTICS Mechanical Strength 
Build relative. . . Excellent 
Adhesion ... . Excellent 
Toughness . . . . Excellent Now you can get a high-quality varnish 
Hardness . . . . Excellent for every type of winding except extra- 
) Flexibility . . . . Excellent high-speed armatures—General Electric’s 
| Penetration . . . Excellent new general-purpose insulating varnish 
Bonding ..... Excellent 


G-E 9574. Particularly easy to work 
UNUSUAL High-temp. with, G-E 9574 can be used at 


——" ‘ bonding. . . . Excellent 5 
Chemical Resistance barrel gravity or reduced up to 20% with 


ordinary petroleum spirits. This clear 


Water ... . Excellent ‘ 
mia ecal varnish bakes and cures at temperatures 
et ae we Se ee xcellent 
aii eeccitiia as low as 212 F in conventional baking 
ae xe n = 
on mesnitenl equipment. It easily penetrates the 


Setvensiee . . Relies deepest coils, forming an even film. 


Its aging properties are excellent. 








EXCELLENT 
FOR MORE DETAILS, 
Electrical Properties write for new bulletin to your 
local G-E Distributor or to Section 
Dielectric strength, volts / mil 25-4, Chemical Department, 
em let] General Electric 
Company, Pittsfield, 
G-E 9574 gives excellent ce meat ae a | 
i Be a os Massachusetts 
- cae eect ; hours’ immersion in water / 
armatures, It is one of G.E.’s at 25 C, volts/mil . . . 700 





Yeu Can fl you 2 confidence in—- 


GENERAL ELECTRIC 
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MANUFACTURERS and MARKETS 


STEEL ARMOURING WIRE being wrapped around the longest medium-pressure gas-filled 


69-ky cable in the world at the General Electric Co's plant in Schenectady 


The installation, 


approximately half of which will be buried directly in the ground rather than run through 


ducts, is the first of this rating ever ordered 


The circuit will run between the Braddock 


Light & Power Co station on the Virginia bank of the Potomac River, into a substation at 
the Pentagon Building, Alexandria, Va. The cable has a diameter of about 434 in. 





A-C Sales Billed in ‘48 
Reach Peacetime High 
Allis-Chalmers 


1948, the first 


ipted production 


billed by the 
Manufacturing Co for 
full vear of 
World 


Sales 


unintert 


War Il. reached a peace 


since 
time high of $328.101,328. compared 
with $211,949.890 during 1947. “The 
record level of our 1948 operations.” 
said Walter Geist, president, in_ the 


annual statement to stockholders, “was 
the result of a large backlog of 


continued 


orders, 
strong demand for a major 
portion of the company’s products 
and the effect of inflation 
and selling 
Profit for the vear ended Dee 31, 
1948 totaled $15,441,523, compared with 


a profit of $5,422,308 for the 


n higher cost 


pr ice “Tits 


previous 
year. The profit is equal to $5.67 a com 
mon share after preferred dividends, 
comparing with $1.69 a common share, 
after preferred, in 1947, when produc- 


tion at the West Allis Works was lim 


ited by a strike during the first three 
months. 
148 


The backlog of orders decreased from 
$169,553.22] on Jan 1, to $148.278.465 
on Dee 31, 1948. This backlog applies 
only to the products of the general ma 
chinery sales of the 
booked 


division since the 
tractor division are not until 


-hipment 


Copperweld Cuts Prices 
on Copper Conductors 


Copperweld Steel Co, Pittsburgh, 
has cut its prices tor copperweld-cop 
used on rural 


per ¢ onduc tors widely 


electric. power projects, according to 
William J. Mellvane, 
president of the company’s wire and 
\ price reduction of $10 
per ton, plus the elimination of certain 
effective Apr 1 

2 


on the company’s 3-wire composite con 


executive vice 
cable division 


extra charges, became 


ductors, 

Phe reductions of 50 cents a hundred 
pounds, or slightly under 2%, bring 
prices down to about $29.50 a hundred 


pounds, depending on size and type. 





General Cable Cuts Wire 
Prices; Copper, Lead Cut 


Cable 
building 


General Corp has reduced 
prices ot 
5% to LOG 
rhis follows 
of 12% to 15% 


weeks, Since the beginning of the year 


wire products by 
to meet market condition- 
reductions 


action closely 


made during recent 


reduced 


to 25° 


the company has 
these Cs 

The company said it “felt it ineum 
bent to 


prices ot 
items 20% 
give all buyers in like cate 


gories opportunity to purchase at 


equally advantageous prices rather 


suffering under the 
Other 


were the 


than present in 


equities.” reasons given for the 
reductions declines in) raw 
material prices and the 
of added market 
ponent raw materials.” 

Meanwhile. fresh 


made in lead and a break occurred in 


“anticipation 
corrections otf com 


price Cuts were 
The lead price 
was reduced 2¢ a pound, a cent at the 
week 

Mar 


the copper price tront 


start of the and another on the 
final day. On 


lye a pound 


29 copper was cut 
The lead quotation was 16¢ a pound 


at the close of the week, copper 2314¢ 


a pound. Zinc remained at 16¢. 

These price cuts resulted in buyers’ 
withdrawing from the market to await 
further price reductions, 


Predicts Big Rise in Home 
and Farm Use of Power 


Within the next ten vears the average 
American home will increase its use of 


electricity more than 50° over that 
used in 1948. Tomlinson Fort, manager 
of central station sales for Westing 


house Electric Corp, predicted in an 
address before the Exposition of Elee- 
trical held re 
cently 


Progress Association 
in Kansas City, Mo. 
In the past 12 years the average use 
home has 
doubled and electricity now is available 
to 97% of the 
On the farm, electricity also has made 
More than 4,200,000 
farms now are connected to distribution 
next five years this 
will exceed 5,000,000 or more 


of electric power in the 


homes in this country 


vreat progress 
lines and in the 
number 
than 90% of all occupied farms. Aver- 
age use of power on the farm is still 
very low compared with its full poten- 
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SILICONES 





100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of solenoids activated by automatic 
or finger-tip control. But there's a limit to the 
amount of work even mechanical muscles can 
do. That limit is set by restrictions on size or 
weight and by the heat stability of the insu 
lating materials used in winding the coil 





URTESY B W CONTROLLER CORPORATION 
Silicone insulated “'Hi-Power'' small space sole 
noids operate ntinvously in either 25 cycle 
110 to 220 volt or 60 cycle 110 to 55 


) volt service 


Use of heat-stable Silicone Insulation has 
enabled engineers at B W Controller Corpo 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
the size or weight of their small space solenoids 
For example, the new BW "Hi-Power" solenoid 
has a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class "A" solenoid 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
of electrical insulation gives long and con- 
tinuous service at temperatures in the range of 
200-260 C. "Hi-Power” solenoids operate 
continuously in 25 cycle 110 or 220 volts as well 
as in 60 cycle service up to 550 volts. DC 
Silicone Insulation also assures efficient op- 
eration in spite of high ambient temperatures. 


And Dow Corning Silicone electrical insulation 
gives you more power per pound in other 
kinds of electrical equipment including motors, 
transformers, and generators. For more infor- 
mation, call our nearest branch office or write 
for our new collection of case histories on 
Silicone Insulation, pamphlet No. G7-AB-2 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta @ Chicago © Cleveland ¢ Dallas 
New York ° Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


Mp 
orning 


FIRST IN STILICONES 


| 
| 


| 
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DOUGLAS FIR POL 

















any point in the 
‘Write or wire us your inquiries. 







Pressure treated Douglas Fir poles have been 
for years the standard in pole line construction 
on the West Coast. BAXCO Long-Life Douglas 


Sure treated with coal-tar creosote or creosote- 
entachlorphenol solution by the empty cell 
process, 8-lb. retention, in accordance with 
WPA Specifications. 





BAXCO Long-Life Douglas Fir poles, pres- 


onger and more satisfactory service. 










Also Produced by J. H 
Oregor 
Plant and \ ud—E 


TTP 


333 MONTGOMERY STREET - SAN FRANCISCO 4, CALIFORNIA 
LOS ANGELES - LONG BEACH - ALAMEDA: CALIFORNIA, U.S. A. 





tial use. Mr Fort stated. It is estimated 


V-Shaped Corrugations Grip Wires that agrcultute has installed Jess than 


) 


2 hp per worker compared with more 


Securely and Permanently! ta 7 by pot iin a areca al 


You're sure of strong, lasting wire connections when you r 
oe en emperors Thais oenl) pougied iieerew 5 Bendix-Friez to Aid Utility 
wedges the wires together under pressure, between specia # 
V-shaped corrugations. Made of pure, hard-drawn gee Weather Data Gathering 
copper. Dependable and permanent — ideal for all small 4 fr 
dite tannins al The Friez Instrument Division of 
7 : Bendix Aviation Corp, Baltimore, Md., 
H. B. SHERMAN MFG. CO. 4 is making preparations to offer the light 
Battle Creek, Mich. 4 and power industry suitable equipment 








for use in spot weather prognostication, 
Individual power companies are be- 


coming inere isingly conscious of the 


Convenient ms savings to be made through anticipating 


SERVICE KIT. load requirements brought about by 


Fits into Electrician's tool o9. sudden weather changes and the need 
includes 55 connectors in 5 F 
aad stylet; cache for load and maintenance preparations 
separate container. ; prier to expected storm damage 


The existing power company com 
munication networks, interconnected 
for system operation, offer opportunity 
for gathering and coordinating signifi- 
cant weather data. Bendix-Friez will 
provide suitably selected weather equip 
ment at key points throughout a system 
in order to make such collection a con 
venient and easily integrated part of 
daily system operation 


Westinghouse Directs New 


- iwan Power Projects 
AG’ Taiwa ° j 
1333 Westinghouse has been named _ proj- 
ect engineer to coordinate design of 
AMERICA’S FIRST WIRE FENCE ce three major projects for the Taiwan 
at : ~ Power Co, W. FE. Knox, president of the 


Westinghouse Electric International Co, 
has announced { commission of 





specialists in the power generation field 
has already been appointed to under 
take the initial engineering on these 
projects in Japan. Mr. Knox said 

No final estimate has vet been made 
of the cost of the overall power project, 
which is required by the Taiwan Power 
Co to replace and rehabilitate instal- 


lations de-troved during the war. 








Fuel Oil Prices Cut Again 
Ihe Standard Oil Co of California, i 


for the second time this year, has re- 
duced prices on fuel oil. Latest drop 


Want Facts about Fence? 


was announced on Mar 31 when 20¢ 





@ You know that protection is good pick the right fence, made of the right was cut from the per barrel price. Last 
judgment—and you intend todosome- metalin the right way, and will explain January a reduction of 25¢ was made. 
thing about it. To know what to do, his right method of fence erecting. He The present basic price of bunker fuel 


write for illustrated facts. Note the is an experienced local fence specialist 
several styles of Page Chain Link Fence offering more than a product—a com- 
and Gates. Then talk with our nearest plete fence service. His name will be 
association member. He will help you sent to you with fence facts we offer. tle and Portland. More than adequate 
supplies are said to be the reason for 


is now $1.75 at Los Angeles Harbor, 
$1.80 at Richmond, and $2.05 at Seat- 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 


Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, the price cuts which will allow West 


New York or San Francisco. ern utilities better margins from steam 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. generation, 
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Pe ris 


International 
trade 


= 


KEOUNDED 1904 





over 9,200 
exhibitors 
from France 
and abroad 


‘MAY 21 to 
JUNE 6 


Pare de la Foire de Paris 
Porte de Versailles 
Paris 
SPECIAL SECTIONS: 
All Phases of the 
ELECTRIC INDUSTRY, 
PUBLIC UTILITIES 


INFORMATION 


French Chamber of Commerce 
of the United States 
630 Fifth Ave.+ New York 20, NY. 
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ger, 


&y > . Maintenance costs 
' by using 


-HOOV 
» BODIES 


is just like 


EXTRA 


2 
a 








Model 
2076 





This light service body, designed for in- 


stallation on a standard half-ton chassis, 

has convenient compartments for 

tools and materials. Drawers for small gs 
€ 


parts have adjustable partitions. 
Result: More efficient, cost- 









saving service work 
for you. 






Write for the 
| Model 2076 “facts” 
today! 
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LIGHTWEIGHT ELECTRIC PLANT 













Uj 


Ta oe 


















Model 
5CK-115M, 5,000 
watts, 115 volts D.C 






Meigha only 35 lbs, 


Use fast-working electrical tools on NEW ONAN “CK” ELECTRIC PLANTS are available 
any construction or maintenance job a $000 erty Cc, oe oe gotta 2000 and 
with this high capacity, table, 000 wotts in all standard voltages. 

oe eanie aon Fou: Oo peer fo COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 
pac CF quippec ou 350 to 35,000 watts in all standard voltages and 
receptacle box for direct plug-in of tools frequencies. D.C.—600 to 15,000 watts, 115 ond 230 
or lights. Available with carrying frame, volts. Battery Chargers— 500 to 6,000 watts, 6, 12, 
or dolly-mounted. Powered by Onan 10 24, 32 ond 115 volts 
HP, two-cylinder, 4-cycle, air-cooled re ang age ng ae orcs 2-cylinder op- 
= . Shippe mplete r t posed, 10 HP. BH: 2-cylinder opposed, 5'/. HP. 
_ upped complete eady to 18: l-cylinder, 3% HP. 


D. W. ONAN & SONS INC. 
Ss Write or catalog 5430Royalston Ave., Minneapolis 5, Minn. 





















































For Long Life and Reliability 






Adhesives 
If you have a special electrical insulation prob- 









Cements lem — heat, moisture, oil, acid, . etc. — which 
Compounds causes persistent trouble — that's where we 
Enamels shine. For years and years we have studied the 
s problems of the man who has more than the 
Fabrics ordinary insulation problem. We have found 
Fiberglos ways to lengthen insulation life under adverse 
Laminates conditions. We developed Mica-Glas, all-inor 






ganic. We were among the first to apply the 
advantages of silicone to insulation. Then, to 
bring such experience to you we placed factory- 
trained engineers in the field. One is near you 
now, waiting not just to sell insulation but to 
help you profit by its use. Use him. Tell him 
your problem. He's equipped to solve insula- 
tion problems, and that’s his job. Call him in; 
if you don't know him, write or wire us. 


Mica Products 






Papers, Fibres 







Silicones 






Sleevings 






Tapes 
Tubings 
Varnishes 








U ‘ub § 


COLUMBUS 16, OHIO, U.S. A. 


CTHICAL ENGINE Orr BEOESIGNING AND BEEP AIRING OF 
SECT@ICAl CONS AND INSULATION ROTATING FLECTRICAR maCmines 
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NEW ELECTRICAL CONSTRUCTION 


NEW ELECTRICAL — construction 
projects announced by private and 
government utility systems involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
work is included 


where electrical 





UTILITIES 


Proposed Construction 


Ala., Cullman-—Cullman Electric Co-op- 





itive, Cullman, warehouse and office 
Plans deposit $25. Howard A. Griffith, Jr., 
State Natl Bank Bldg., Sheffield, archt 
Arizona and Nevada——Bureau Reclama- 
n Dpt Interior Bldg. 1-A Denver 
Federal Center, Denver, Colo., furnishing 
lel. f.o.b. cars sh point ogff.o.b. cars 





Casa Grande and Eloy Ariz., package- 
type substations, incl. switching structures, 
for ED 2 and ED 4 substations, Davis 
Dam Proj., Spec. 2 L. N. McClellan, 
engr 
Arkansas—-Carro 
Corp., Mrs. Os 










ctric Co-operative 
pres., Berrvville 















404 mi. rural d mprvs 
Proj. Ark. 18-P-S-T-U $900,000. 
Conn., Wallingford—Boro Electric Dpt 
Wallingford, power plant, steam power 

tation, $3,500,000, 

Illinois llinois State-Wide Power Co- 
operative, c/o Abe Becker state mer., 
Illinois Electric Co-operative Ass 
Springfield, 3,000 m rural distr 

enerating plant n Iiir R 
B dstow ind Di Wabas! 
Maunie 83,000,000 

Ia.. Ames—City, City Hall 

uctural and ornamental steel 
Contr. 17t nstruction wo 
plant and distr. sy 





MeDonne ‘ Co., 9 
























I Cit M eners 

Ia., Mt. Pleasant—City, City Ha por 

r ition, power wiring, munici 
1 power int Black & Vea 

4706 Broadway Kansas City , 

Missouri—Sho-Me Power Corp., Marsh- 
fle 167 mi. rural distr. lines, 13 sub- 
s I equi iuxiliaries entral and 
southern Missouri. $2,600,000 

Mo St. Louls—-General Fle c 
H. S. Sherman, mer., 1110 Del B 
Zone 1, steel nerete brick service 
warehouse ldg., East Rd. betwee 
thold and Wise Aves., to John Hill Constr. 
Co., Syndicate Trust Bldg., 915 Olive St., 
Zone 1 

Montana—RBureau Reclamation, Dpt. In- 
te r, Bldg. 1-A, Denver Federal Center 
Denver, C furnishing. del. f.o.b. ears 
shipping point, or f.0.b. cars Coram, 2 elec- 
tr motor driver horizontal haft, cen- 
trifugal type pump. unit for ldwater 
¢ ® electric motor driven gea vine 
oil imping units , 
Plant, Hungry Hor 
Plar deposit 25 





New Mexico and u R 
tar Dpt Interior. Bldg 1-A Den- 























ver deral Center, Denver, Col fur- 
r ng. del. f.o.b. cars shipping point or 
f t irs Hatch ' ,,000 va 
outdoor, package-ty ib r Hot 
S ibsta Proj 
Spe 624 

North Dakota—KFEM Electric C 
ative Ir tor 599 rural 

es, Er r $592,000. Ulteig 
Cor 1141 nt St. Farge 
engr 

Oklahoma Verdigris Valley Fl 
Co-operati Collinsville 
distr. lines and sy mopr ers Cc 
$700,000, 

Oregon—Bonnev!! Power Admir 729 
VY. EF. Oregon St rtland, Walton Sub- 

ition, Lane C Inv. 4499, Plans deposit 

Orezgon—Co Curry Electri Co-opera- 
tive, Coquille 35 mi. rural distr nes, 
141 n distr. lines and sys. imy , Coos 
Cc $1,000,000. 

Pa., Elrama—Duquesne L Cc 435 
6 Ave., Pittsburgh, power for $28,- 





000,000. C. T. Sinclair, c/o owner, ch. engr 
Pa., Pittsburgh—Western Electric 910 
River Ave., 2 story, brick, concrete repair 
plant and warehouse. $5,000,000. 
South Dakota and Nebraska—Bureau 
Reclamation, Dept. Interior, 504 Conroy 
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How to handle all kinds 
of wiring and installation 


jobs... 






in strict 
r10° accordance 

AUR qr! pith the 

Eo! latest 


¢ 
“8 NATIONAL 
HA * ELECTRICAL 
» CODE 


oO jae 
wu 


the rulings of t 
Cod and work 





Revised Sixth Edition 


NATIONAL ELECTRICAL 
CODE HANDBOOK 


By Artruur L. Apsorr 










“ased on the 





636 pages, 5 x 714, 421 1947 

illustrations, $4.00 latest 

NAT 

This handbook is one of the most greeraea: 
unusua and helpful electrica : CODE 
books published. It gives a wealth 
of information from the pra ang ing t 
done according t ie requirements. It saves delay 1 
Starting jobs; it saves time and money in avoiding fal 
starts, errors and violation At the same time it con 
tains so much ation tha wil 
Day to use it f r any ns 





materials, plans, wiring, and ins 


All rules for a job grouped in one place 


Once you have looked up a rule in this handbook, y 
may rest assured that you w not find later that t 
Was another rule to be msidered and that the job w 
have to be done over It reduces a maze of scat 
rules to @ logical and understandable 


Shows what the code means and how it 
applies to: 


@ commercial buildings high-voltage equipment 


signal systems 
motor installation 


@ homes 

@ factories 

@ outside work 

@ emergency lighting 


services 
grounding, etc 


SEE IT 10 DAYS FREE 


McGraw-Hill Book Co., 330 W. 42 St., NYC 18 
Send me Abbott eee ronal 

HANDBOOK ¢ ) at nation. on App in 
10 days I w end. $4. \ w cent elivery 
return | postpaid. W ay ft r ‘ 
cash with pon a 


Na 


Positior W.4-9-49 
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is a 24 hour a day automatic fire watchman 


We're all human we all slip up now and then. One of these 


slips can cost you your business . . . especially at night when a 
little fire could be unnoticed for hours 


Round-the-clock automatic fire protection is the modern way to 
keep your business firesafe. The C-O-TWO Combination Smoke 
Detecting and Fire Extinguishing System is wide awake and on 
the job constantly. The first whiff of smoke in a protected area 
sounds an alarm. Then fast, clean, non-damaging carbon dioxide 
blankets the fire, putting it out in seconds, before it spreads and 
causes extensive damage 


C-O-TWO manufactures and installs fire protection systems for 
one, two, twenty-four, sixty or any number of enclosed or semi- 
enclosed spaces. Let an expert C-O-TWO Fire Protection Engineer 
help you plan modern, dependable, fully approved fire protec- 
tion for your property now, before fire strikes. Remember . 

tomorrow may be too late. Write us today for complete information. 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 ¢ NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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They speed up work and pro- 
vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install — made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way and cone 
types. Write for facts. 


housing. Lock 
anchor firmly 


EVERSTICK ANCHOR CO. 


Manufacturer of ‘‘The Anchor of Merit’’ 


FAIRFIELD, IOWA 
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bldgs., to He 


Ridg., Casper, Fort Randall-O'Ne 


i \ I R 1 Ss. I 
N Mi t } I 
South Dakota —Laci Electric Assoc 
Box Mart “0 n rur di 
Bennett ¢ $260,000, Scott ing 
10 Se ! St K., Watertowr 


S. D., Isabel-—Cit I deling power 
t wid ¢ 


pla 1 $64 0 Juliar 
Stave Rapid Cit t 

Washington—-Bureau Re amat 
terior Lsld 1-A, Denver Feder 
C Since ng. @ 


Coulee Pow 
Washington -Bonne Po r Ad 
2. Or | ° 
I n-Fair t ect. Sheltor 
M nd Jeff 
Wisconsin — Adams-Marquette 1 
erat I d N 
list t Adar 
$546.000 
Wisconsin—\ 
\\ thy % 


$537,000 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 
Calif.. Berkeley . Bd. Re 
'b lg.) ir ‘loa lit 
theatre et $5,000,000 
Hh, Urbana—-Ur r f 


N. Waba S Cc 1 nd Err 
Stoffer f Ini $ » 
r rick } hospi 
iddr $8,000,000 
Mass... Roxbury Childre Hi 
I 2£W Ave t hile 
d enter, $7,000,000; 7 bsmr 
between is ation ana ider bids 
t doA $825,000 Stone & W 
Eng. Cor 19 Federal S home 


Low Bidders & Contracts 
Awarded 

Arkansas i I t 
] +wW or st 


rox 8°10 


A008 1 R t & r 
\\ S iT 

Mass., Salem —-Salem Electr 
$10,000 


ano ted J nee & Cor 


1 4 ' rand tur 


Low Bidders & Contracts 

Awarded 

fea Atlanta —The Darl 
1 Will 

& W f 

S. C., and Stevens ¢ 


157 Lu St Atla 
Y 619 


ircht Approx. 85, 
Pa State College—Pennsylvar 
2 ege State C ege, 3 





ry E Baton, Ir 1717 San- 


St., Pr $1,000,000, Bids 2/9 







ALL METAL } 


DURABLE CONSTRUCTION 


e 
NON-TILTING 
e 
HIGH 
VISIBILITY 


HI-WAY 
TRAFFIC 
SIGN 





Standard equipment with many 
electric service and telephone 
companies 
High visibility. 19°° wide by 30° 
high. Folds compactly for stor 
ing. Double faced sign plate as 
illustrated. 
The Silent 
Watchman 


afety Equipment ee Bat Fate 
INDUSTRIAL PRODUCTS COMPANY 


2808 N. FOURTH STREET - 
p 
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Au the strength and durability 
inherent in steel are combined—with 
definite economies—in @rapo Gal- 
vanized Steel Strand. Heavy, ductile, 
tightly-bonded zinc coatings, applied 
by the famous @rapo Galvanizing 


Process, provide 
lasting protec- 
tion against core 
rosion. 













Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 


ther information! 

INDIANA 

STEEL & WIRE CO. 
ELECTRICAL WORLD 


MUNCIE, INDIANA 
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Electric 
Digging 
Spud 





Combines the utility of an 
efhicient digging spud and 
effective tamper in one tool. 

Heavy duty construction. 
Forged, heat-treated chisel 
bit, 3% inches wide; rigid 
1% inch seamless tube 
shaft; a tamping head with 
nearly 15 sq. inches of 
tamping area. 

Length over-all 9 feet— 
weight 21 pounds. A high- 
ly efficient extra value tool. 


The 


Hoe 


Manufactured by 
Fork 


Company,Cleveland,Ohio. 


American and 


Makers of True Temper 
Products. 


sTURDF TOOLS 
@ TRUE TEMPER 


Prooucr 


bit. Tamping head ha 


of tamping surface. 


Distributed by 
JOSLYN MFG. & SUPPLY COMPANY 
20 North Wacker Drive + Chicago, Illinois 


Branches and Warehouses with Complete 
Stocks in Principal Cities of the United States 
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Forge d, heat-treated chisel 


s 


nearly 15 square inches 
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RECENT RATE CHANGES 








Kentucky & Wesr Vircinia Power Co 
has asked the Kentucky Pul Service 
Commiss for a raise in industrial rates 
The ompany estimated the increase would 
bring u S500.0L0 more AnNUAally 











Fiorina Power & Licgur Co has pu 
into effect another reduction in electri 
rates tor domestic and small commercial 
customers Ihis cut amounts to approxi 
mately ’ The reduction was made in 
i rdan ‘ adopted 
vy the « ed el 

rates to the cost of fuel ol and con 
| 

Wesr Pexn Power Co's witk 
the state Public Utility ¢ 1 in 
creasing electric service s ghen 
Ludlum Steel Corp, Brackenbridge, and 
Armco Steel Corp, Lyondora, Butler County, 
an estimated $136,209 annually (EW Mar 
12, p. 188), has been permitted to become 
effective April 1. West Penn stated that 
he reason for the increase is that the 
present rate under its Schedule “S”. (pri 
lary. power service) does not refleet the 


current high fixed charges for generation 
In transmission equipment sed in provid 
ing service. Both Allegheny 





stated that they wet 


accept the increased rates 


Fast Coast Extecrric Co. West Point, 
Va.. has been authorized to increase its 
rates to residential and commercial users 
25°, effective Apr 1. The company was 


also given permission to add a fuel 
based on the 


price of coal for industria 


January, East Coast asked 


the commission for a 5% rate 
the fuel 


power users. In 


increase plus 
clause The com 


nission after in 


vestigation said it found that the 5° in 
crease asked “would not be just and 
reasonable 

SACRAMENTO (CaALiF.) Munrerean Ui 
try District has announced rate reductions 





2.800 customers 


for the 
June 30. The 


svstem’s beginning 


new rates are estimated to he 














about 8°% lower for residential service and 
+ for commercial service and will lower 
gross income for the utility by ab $327. 
000. The district took over the system Jan 1 
1947, from the Pacihe Gas & Electric Co 
and has since expanded the operat by 
about 25 SMUD now purchases all its 
power from PG&E at a rate estimated to 
average 5 nills per kwhre 

Duquesne Licur Co's tarit, increasing 


rates of 15,080 large consumers an esti 
mated $653,720 annually, (EW Feb 26, 
p. 148) has been suspended for six mon 
from Apr 1, 1949 to Oct 1, 1949, 





Pennsylvania Publie Utility ¢ 














The commission ordered an investigation 
to determine its fairness and reasonable 
ness. The proy d tariff would affect all 
of Duquesne’s large users by extending the 
fuel adjustment clause to all energy billed 
inder its Rate “W°. instead of applyin 

only to kilowatt-hours in excess of 10,006 
per mont Duquesne l furnishes ser 

ice to 389.636 stomer n Allegheny and 
Beaver Counties. but the fuel adjustmen 

Which tnecreases or decreases charges up 
ward or downward in accordance with | 
cost fluctuations, applies only toe the com 


4] 
pany’s larger electric consumers. Cited as 


reasons by Duquesne for the propesed in 
a 21% increase in cost of fuel 
year and an approximate 10% rise in 


st of labor 


crease were 





materials, and supplies 


VT 
a Me 
)VGRAYs 44! 


PORTABLE 


Baia )e 


il ee mee mm la 


big uli lteter) 





Here’s the Weatherproof, Thief- 
proof, Fireproof all steel HanDee- 
Box, the tool box constructed to 
trail at high speed. In addition the 
HanDeeBox is sturdily built, light 
weight and modern in appearance. 
The HanDee Box too, has a patented 
all around locking arrangement, 
wide working shelves on both 
sides, partitions and shelves for 
storing tools. Gas Companies and 
Contractors will find this HanDee- 
Box the low cost method for trans- 
porting tools to the job, and leav- 
ing them overnight without fear 
of losing them as neither the Han- 
DeeBox or the tools can be re- 
moved. For further details write 
for Bulletin No. 6. 


Plenty of working area and tools 
are available when the Littleford 
HanDeeBox is on the job. 


LITTLEFOR 
421 E. Pearl Street, Cir 
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Check 3-Phase 


Connections 
this Quick, 
Positive Way... 





KNOPP 


Phase Sequence 


Indicator is... 


Reliable 
Nothing to Adjust 
for Reading 


Now you can save time in checking poly- 
phase connections and be sure they're 
RIGHT when you use the Knopp Phase 
Sequence Indicator. 

Just clip it on, push the safety button and 
determine beyond a doubt whether the 
phase sequence is A-B-C; or C-B-A. This 
dependable Knopp Phase Sequence Indi- 
cator shows phase sequence by direction of 
dise rotation rather than by lamps. Gives 
correct indication regardless of voltage or 
circuit conditions without changing taps or 
dials. It does protect equipment and as-ures 
properly connected poly-phase wiring; 50 
to 500 volts, 3 phase, 3 wire. 25-60 eveles. 


Well-Built, Foolproof 


It stands up under rough field use and 
gives accurate and reliable service. It is 
made by Electrical Facilities Inc.. technical 
electric equipment manufacturers of 21 
years’ experience. This indicator has a 
laminated bakelite housing and no exposed 
metal parts. It is built for complete safety. 
Fully insulated clips can remain attached 
between tests as safety push button permits 
indication only when needed. Weighing but 
21 oz., the Knopp Phase Sequence Indicator 
is small and easy to carry. Price $25: with 
leather carrying case. $30. Order today or 
write for complete description. 


ELECTRICAL FACILITIES INC. 


4236 Holden Street Oakland 8, Calif. 
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LETTERS TO THE EDITOR 





Welding Installations Are 
Utility-Customer Problem 


To the Editor of Erecrricat Wort: 


Your welding editorial on page 88 of 
the January 29th issue. brings to mind 
the paper Mr. EF. 
monwealth & Southern presented at the 
Detroit Welding 


stressed the need for close cooperation 


F. Dissmeyer of Com- 
Conference. He 


between utility engineers and the cus- 
tomer who desires to utilize resistance 
welding equipment and that this co- 
operation should begin with discussions 
previous to the purchase of such equip 
ment. 

Experience indicates that it is neces- 
sary to repeat this thought again and 
again, 


again and 


Cases in Point 


Within the past few months, two sad 


cases occurred within the territory of 
In the first instance, the 


moved in 


my company 
manutacturer from out of 
town, leased a building and then ap- 
plied for electric service for a large 
seam welder only to find that the costs 
of serving a seam welder at that loca 
tion would be so excessive as to pre- 
clude its use. The building 
became the financial penalty of not con- 
utility first. 


ond instance, an established 


leased 


-ulting with the electric 

In the see 
customer, with a small amount of weld 
ing load. purchased a second hand 200- 
kva seam welder. His plant was at the 
end of a long circuit forming roughly 
a U from the substation to his location. 
When he applied for service, it was 
determined that either he must be pre- 
$15,000 
special line extension to cross the tops 
of the I railroad yards and 
private property, or he must in- 
cost of 
made a 
hand 


pared to pay charges on a 
through 
other 
series capacitor at a 
$3.000. had 


second 


stall a 
about Since he 
heavy investment in the 


welder, he was not in a position to 


either course. It 
to work out a 


was 


follow was possible 


compromise solution 


whereby he able to make 


welds of the 


seam 
non-interrupted current 


type. but under this plan, the machine 
was restricted to relatively small de- 
mands. Henee, a much smaller machine 


could have been purchased and suffi- 


cient funds retained to finance his 


expansion. plans. 


H. Watson 


Pietze 


Senior Engineer 

Electric Distribution Dept 

Publie Service Electric and Gas Co 
Newark, N. J. 





CUAL 


STANDARD 
& SPECIAL 


SINGLE PHASE TRANSFORMER OIL COOL 





for 
POWER 
LIGHTING 
HEATING 
WELDING 


ELECTRIC 
FURNACES 
PHASE 
CHANGING 


ETC. 


FROM 1/4 TO 500 KVA 
UP TO 15,000 VOLTS 


EISLER TRANSFORMERS ARE BUILT 
STRICTLY TO N.E.M.A., A.S.A. AND 
A.1.E.E. STANDARDS 


Write for Special Catalog 


EISLE ENGINEERING CO., INC 


CHAS. EISLER, PRES. 
769 South 13th Street Newark, N. J. 





IPCO UTILITY 
RAIN SUIT 


Absolutely 
waterproof 
ond 
windproof 
. « Patterned 
roomy to be 
worn over 
regular 
clothing. 


Offers 
finest 
oll-weather 

Protection 


The 
IPCO 
Utility 
RAIN 
SUIT 


Consists of 
coat, pants 
and detach- 
table hood. 
Double texture 
fabric with a 
sheet of solid 
rubber vulcanized 
in between assures 
waterproof quali- 
ties. Olive drab 
color, 
of BULLETIN B-49A 


Safety Equipment for all Industries 
RT eet 


2808 N. FOURTH STREET - PHILADELPHIA 33, PA. 
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BOOK REVIEWS 





Elektrische Messung Mechanischer Groessen. P. 
M. Pflier. Published by Springer-Verlag, Berlin. 
256 poges, illustrated. Price 30 dm. 


A third edition (first 1940) which covers 
the latest European techniques for using 
electrical means to measure mechanical 
magnitudes. First it deals with the basic 
approaches and then with the applications 
in a comprehensive way. Typical items are 
position indicators, flow, micrometry, thick- 
measures, tension, torque, pressure, 
traction, revolution, vibration, synchronism, 


ness 


time recording and short time intervals. 
Lighting Performance of Typical Transmission 
Lines. Published by Ohio Brass Co, Mansfield, 
Ohio. 117 pages, iliustrated 

Forty-four power systems (USA and 
abroad) contributed specifi quantitative 
information covering 74 lines of voltages 
from 66 to 287 kv for this unique and 


highly useful compilation. Devoid of adver- 
tising, it gives in tabular and diagrammati 
detail the 
would want to know about topography, in 
sulation, configuration, protection and per 
formance. Compactly but comprehensively 
it presents data which reflects to a high 
degree the philosophies of the respective 
designers. All in all, it affords an excellent 
basis for decision because there is hardly a 
practicable design which has not 
cluded in detail. Better yet, it has 
been arranged by engineers who knew how 


cull and 


items a transmission engineer 


been in 
ample 
to digest, present a welter of 


facts. 


Sources of Engineering Information 
H. Dalton 
Press, Berkeley 


By Blanche 
Published by University of California 
Cal. 109 pages. Price $4.00 


This is a technical librarian’s compila 
tion of sources available in or recognized 
by the University of California, and pre- 
pared for usefulness to the engineering de 





partments, The items are generally segre 
gated into the principal branches of engi 
neering technology. Master indexes of 
periodical literature, abstract and digest 


media, means for locating and identifying 
periodicals, lists of bibliographies and ret 
erence books handbooks and 
manufacturers’ directories are typical sec- 


dictionaries, 


tions. No claim is made for exhaustiveness 
but credit can be given for a degree of 
completeness which should afford the liter 
ary researcher ample clues to the location 
of the principal points of reference 

Microwaves and Radar Electronics. By E. C 


Pollord and J. M. Sturtevant. Published by John 


Wiley & Sons, Inc. New York. 426 pages, illus 
trated. Price $5 
The distinctive feature is the intent of 


the authors to treat microwaves and radar 
as an extension of electric fundamentals 
familiar to most students. It builds on the 
rudiments of electric and magnetic field 
theory and not on the special applications 


evolved for military uses during the war 
Coaxials, wave-guides, cavities and beam 
shaping are brought in before pulse gen- 


erators, cathode ray tubes. Incidentals are 
selsyns and servos applied to digital and 
analog computers. 
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BUSHINGS 
Use LAVOLAIN ball and socket beads for insulat- 
ing bare wire Heat resistant High di-electric 
and mechanical strength. Made in U.S.A. Quality supPoet 
beads at low cost Quickly applied Flexible INSULATORS 


ae 
RF 3B ct] 


Clee 


STAR INSULATING BEADS 


Beads shown above are approximately half actual 
Ask for price list and samples. 


STAR PORCELAIN CO. 
51 Muirhead Ave. 


size 


cy 
Pres 


NT 


THAT'S ALL WITH SCRU-ITS! 


SOLAR ELECTRIC CORPORATION 


pres 





U. S&S Patent No 


WIRE CONNECTORS 
Tage ae 


STRIP ENDS! 


—_— 
i ——— 





PROTECT 


FROM LIGHTNING 


MOTORS ...CONTROL...METERS 
served by exposed low-voltage lines 


General Electric’s recently improved Thy- 
rite Service Protector offers a reliable, in- 
expensive method of protecting low-voltage 
equipment from lightning. Install indoors 
or out, for protection of meters, motors, 






















control equipment, or other apparatus connected to 
exposed circuits up to 650 volts. The Thyrite valve 
element allows free discharge of lightning currents to 


ground, with but negligible power follow-current for 


less than a half-cycle. 


The Thyrite Service Protector is already widely 
used in oil fields and on power service entrances in 
industries—preventing costly damage to equipment. 
Available for single, double, or three-pole service. For 
full information including prices ask the nearest G-E 


Apparatus Office for Bulletin 


GEA-2977 


or 


write 


Apparatus Department, General Electric Company, 


Schenectady 5, N. Y. 


aa Tecoma 


a t) ) v2.4 
2 24 rr 180 
Plots prota prs 


adh nd 


te? nS 
3 400 


6 5 
Eres Cres 
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SECONDARY 


Trenton, N. J. 


PEPE 


SOLDERLESS 


ECONOMICAL ! 


Steatite for 


SCREW iT? 


TT) 
WARREN PA 


Ceramics offers a reliable supply of uni- 
formly high quality wet process porcelain 
electrical insulators. Competent engineer- 
ing cooperation is always available to help 
work out your designs. 


Available in Wet Process Porcelain 
or Steatite, Metallized if Needed 
Use General Ceramics Wet 
extra 


Can be tapped without metal inserts. Also 
, obtainable metallized to specification. ES- 


TIMATES WITHOUT OBLIGATION. 


eee Td 


Impervious Graphite 


Ls 
Light Duty Refractories 





ENGINEERED BY 


GENERAL CERAMICS 







METALLIZED 
CONDENSER 
BUSHINGS 











Cutout Switcn 
InsuLaTors 











A DEPENDABLE 
SUPPLY — General 


Process 


mechanical strength i 


j 
iia 


CERAMICS 


and STEATITE CORP. 


KEASBEY 


e NEW JERSEY 


Um ed th 
TT me Sul 7 


ee) 








































PROFESSIONAL SERVICES 


READER MAY CONTACT 


the consultants whose cards appear 
on this page with the confidence jus- 
tified by the offering of these special 
services NATIONALLY. 


BARKER & WHEELER 


FORD, BACON & DAVIS 


BLACK & VEATCH 
Consulting Engineers Engineers 


4706 


GILBERT ASSOCIATES, Inc. 


HUGH L. COOPER & CO., INC. 


H . 
DESIGN AND SUPERVISION OF 
PP 


WATER SI LY SEWAGE 
AND DIESEL PLANT 
r Rate Labor Relatior 


HARZA ENGINEERING CO. 


Consulting Engineers 


DAY & ZIMMERMANN, INC. 


Engineers 


L. F. HARZA 
Const E. MONTFOKD FUCIK CALVIN V. DAVIS 
Investigat and Repor Hydro-Elect Power Pr t 
PHILADELPHIA = an 
NEW YORK Packa z s t ago I 


- HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Substations 


Ebasco Services Incorporated N. A. LOUGEE & COMPANY 


Engineers Cons 8 - Business ¢ 
ry toJ HOM ‘ 


REPORTS — INVESTIGATIONS 
BUSINESS AND ECONOMIC STUDIES 


LUCAS & LUICK 


Engineers 


ELECTRICAL TESTING 
LABORATORIES INC. 


DESIGN, CONSTRUCTION, SUPERVISION 


L SERVICES OPERATION, MANAGEMENT, APPRAISALS, 


INVESTIGATIONS, REP@RTS, RATES 


KEITH B. MacKICHAN 


nginecr Consulting Enaineer 


Syste! 


CHAS. T. MAIN, INC. 


Engineers 
and Hydraulic 
eports, De 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


‘ 


VALUATIONS 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public—Utilities—Natural Gas 


Ka is City, Mo 


PIONEER SERVICE 
& ENGINEERING CO. 
8 ng nd Design 


Er eers Purchasing .. 


Recording & Statistical Corp. 


BILI ANALYSIS-— CONSUMPTION 
STUDIES 
ONE STEP METHOD 


ney Analyzer 


SANDERSON & PORTER 


Engineers and 
Constructors 


SARGENT & LUNDY 


ENGINEERS 


F. A. TUCKER, INC. 


Contractors—Engineers 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 
lra LD Itior 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction e¢ Reports ¢ Appraisals 


0 Broad Street, New York 4 
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NOW! THE NEW 
TEXANKERS 
ARE EVEN 
BETTER! 


New models, new im- 
provements and new 
ease of installation 
make Texankers even 
better than ever be- 
fore. These new Tex- 
ankers are the result 
of extensive field ex- 
perience and careful 
testing in the labora- 
tory. Sturdy construc- 
tion gives plenty of 
reserve strength over the years to come. 


All Texankers are made from 35018 grade 
malleable iron, corrosion resistant and extra 
strong. 


Write today for your Texanker Catalog Sheet 
and list of new low prices! 


TEXAS FOUNDRIES 


Organized for Service 


LUFKIN, TEXAS 


|e ee og tl 


ASL SAMOS ITO LLS! 








~<—" 
e& 


x 


6 


WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 


Si lai. atime ela lle) 
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How to Sell Home Equipment. By Pat Monahan 
Published by Fairchild Publications, Inc, New 
York. 149 pages. Price $5. 


Out of 30 years of selling experience, 
Pat Monahan says that salesmen are made, 
not born, and they are made through their 
own efforts. The major part of the book is 
devoted to a step-by-step analysis of selling 
procedure in door-to-door and sales floor 
contacts. All phases of a successful sale 
are included—timing, atmosphere, interest, 
price objec tion, dramatization, and closing. 
But principally the emphasis throughout 
is on development of a persuasive sales 
personality, for which the first aptitude is a 
liking for people 


Radio Engineering. By E. K. Sandeman. Published 
by John Wiley & Sons, Inc, New York 16. 775 
pages, illustrated. Price $6.50 


[he author set out to produce a guide 


for BBC maintenance men but veered 
toward a conventional text first and an 
unconventional one subsequently. Treat 


ment of power in a-c circuits is molded to 
fit the concepts of radio frequencies. Here 
and elsewhere there is manifest a con- 
scious effort to explain phenomena that 
often are allowed to ride on a mathemati 
cal vehicle. This is done for harmonies, 
amplifiers, oscillators, carrier gen 
modulators, transmitters, couplers 
and antennas. There are many computed 
examples, charts and characteristic graphs 
Some attention is given to frequency modu 
lation and phase modulation. 


tubes, 


erators, 


Exploring Electricity. By H. H. Skilling. Published 
by Ronald Press, New York. 277 pages, illustrated 
Price $3.50 


Between Thales’ discovery at Miletus in 
Nebuchadnezzar’s reign, that amber ex- 
hibits electrical properties, and the atomic 
test at Hiroshima, were 26 centuries and a 
chain of electrical Professor 
Skilling has related the incremental con 
tribution of each—Gilbert, Faraday ; 
Volta, Ampere... . Thomson, Hertz—in a 
most entertaining manner. One imagines 
himself present at the suppositious conver 
sations and cogitations which preceded 
many of the successive discoveries that to- 
day seem so easy as to be taken for 
granted. No simpler or more enlightening 
way is available to a complacent engineer 
to understand and to respect the pioneers 
who, with next to no tools to help them, 
laboriously and gloriously laid the founda- 
tions of today’s electrical era. 


scientists 
















FLEXO 
MANHOLE SHEAVE 


SELF LOCKING — no blocking or 
bracing. Securely held by rope eS 
tension $ 







STURDY CAST y 
ALUMINUM FRAME YY 
TwO hf 
CAST-IRON / / es a 
PULLEYS 


ie 
folder  €ff y ee 


Write for WEIGHT 
FLEXO MACHINES CO. 


descriptive 
456 N. Aberdeen St., Chicago 22, Ill. 






















for GROUND 
GUY 

MESSENGER 
CATENARY 








HERE’S WHY: 
HIGHER 


Corrosion Resistance 
Tensile Strength 

Elastic Limit 

Resistance to Vibration 
Strength to Weight Ratio 


RESULT IN 
LOWER 


Cost per year of Installed Life 








Write us for literature or answers 
to specific engineering questions 


Monessen, Pa., Atlanta, Chicago, 
3° Denver, Detroit, Los Angeles, New York, 
Pittsburgh, Philadelphia, Portland, 

San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 


159 














SEARCHLIGHT SECTION 
EMPLOYMENT © BUSINESS © OPPORTUNITIES 


UNDISPLAYED RATE: 
(Not evatledle for equipment advertising) 

$1.20 a line, minimum 4 lines. 
To figure advance payment count 5 average 
words as a line. 
INDIVIDUAL EMPLOYMENT WANTED  un- 
displayed advertising rate is one-half of 
above rate, payable in advance 


PROPOSALS, $1.20 a line an insertion. 


INFORMATION: 
BOX NUMBERS care publication New York, 
Chicago or San Francisco offices. Count es 1 
line additional in undisplayed ads. 
DISCOUNT of i0% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals.) 


© EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $9.75 per inch for all 
advertising appearing on other than @ con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH Is measured % Inch 
vertically on one column, 3 columns—30 inches 
—to @ page. E.Ww 


NEW ADVERTISEMENTS received by 10 A. M. April 15th, will appear in the April 23rd issue subject to limitations of space available 


PROJECT ENGINEER POSITION OPEN 


A project engineer position is open to person experienced 


in design and operation of modern steam power plants. 


Experience in central station for public utilities desirable. 


Location in Midwest. Our own employees notified of this 


opening. When replying state education and experience 


background. 





P-8561, Electrical World 
520 N. Michigan Ave., Chicago 11, Ill. 


ELECTRICAL 
DISTRIBUTION 
ENGINEER 
. . with five or 
more years ex- 
perience. 
Please give full 
details in first letter 


L. W. ESTEN 
Personnel Director 


Central Illinois Electric and Gas Co. 
303 No. Main St. 
ROCKFORD, ILLINOIS 


WANTED 


Hard Hitting Sales Engineer to obtain 
new business for Concern located in 
Eastern Penna. Established since Year 
1909, engaged in Electric Motor Rebuild- 
ing. Facility equipment of the best 
obtainable. Must have thorough knowl- 
edge of principles governing subject of 
Electric Motor Winding Construction. 
Also will be required to have auto- 
mobile for use in traveling. Prefer man 
accustomed to earning $10,000 per year 
with customer following already ac- 
quired. Apply to 


P-8427, 


rical World 
330 West 42nd S E 1 





MECHANICAL ENGINEERS 


For Positions of 


Project and Senior Engineers 
Steam Power Plant and/or Gas Plant Experience 
Preterred. ideal Community—Close to Metropoli- 
tan Areas. Write to 
Mechanical Engineer 
PENNSYLVANIA POWER & LIGHT CO. 
Allentown, Pa. 





















REPRESENTATIVE 
WANTED 


Old established manufacturer of 
line construction tools wants a 
representative to cover territory 
including New England and North 
Atlantic states. Promotional work 
with power companies, telephone 
companies, railroads, city depart- 
ments, and contact work with 
electrical jobbers. Experience in 
the electrical equipment field and 
acquaintanceship with utilities 
and jobbers in the area to be 


covered desirable. Must have 


ar. Salary and expenses. Write, 


giving education, age, experi- 
ence, present business connection 
and salary expected. All replies 


strictly confidential. 


RW-8583, Electric 
) N. Michiga Ave 








ELECTRICAL ENGINEERS 


Graduates, experienced in design, engi- 
neering and economic studies of steem- 
electric power plants and high voltage 
substations. Also, engineer experienced 


in power system relaying end in prepara- 
tion of specifications fer switchboards and 
switchgear. Please submit resume includ- 
ing personal data, education and experi- 
ence record to 


P 8078, Electrical World 
330 West 42nd St., New York 18, N. ¥ 

















REPLIES ( Bor No.): Address ni 

VEW YORK: 830 W, 42 (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St , 
CIVIL SERVICE 

WANTED: MANAGER for $6,000 Michi- 

gan Power Generatior i Transmission Co- 

System, financed by the Rural 





Administration Engineering or 

ce desirable but executive com- 

ur ‘ iisite Write for applica- 

r anks Ww verine Electric Cooperative, 
Earl ¢ Murley, Newaygo, Michigan 

WANTED ELECTRIC l ane Gua Wats Maners 

t capable of taking care of 

il electric distribution 

ks Wr te r contact, 





Dak 


POSITION VACANT 


E LEC rRICAL ENGINEER with mature expe- 














en yn Electrical Engineering and De 
sign of “Ste ee and = iro Generating Stations 
Position as t Engineer Location New 
York City P 85 501, lectric al World 
SELLING OPPORTUNITY OFFERED 
ESTABLISHED 38 year manufacturer pro- 
ng new line of electrical appliances, re- 
ving am azing acceptance, desires 8 
tr line to jobbers and do m « 
i bber salesmen. Substantial salary 
ses Excellent future M A west 
nd Southeast protected es 
er Compensation while training 5 close 
ent photo with application. BW 85 Elec 
al World 
EMPLOYMENT SERVICES 
SALARIED POSITIONS $3 500-$35,000. Tf you 
r nsidering a new nnection communi- 
with the indersigned We ‘ffer the 
n personal emf yment service (39 years 


i standing and reputation). The pr¢ 
highest ethical standards, is individ 
ersonal requirements and dé 
without initiativ or your 
tity covered and presen 
Send only name and address 

Bixby, Inc., 262 Dun Bldg 








SALARIED PERSONNEL $: $3 -000- $25,00 


fi 
nfidentia rvice, established 1927 
I 








241 Orange St., New 


Thayer Jennings, Dept. L, 


Additional Employment Advertising 
on opposite page. 
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WANTED 


SALES MANAGER for LARGE 
DIESEL GENERATORS 


Appointment available for competent engi- 
neer to serve as sales manager for diesel 
division of established, well-known organi- 
zation on West coast. Man should have 

} versatility and ability to organize sales 

| agencies. Also, good knowledge of public 
utility and industrial power fields. Perma- 
nent position, good salary. Write 


SW-8598, | rical World 


68 Post St San Frar « 4, Calif 





WANTED 


ESTABLISHED ENGINEERING 
FIRMS — SALES AGENCIES 
FOR LARGE DIESEL GENER- 

ATING PLANTS 


Reputable, established 
territorial sales agencies. Applicants must 
be thoroughly reliable, long standing, fa- 
miliar with municipal, central station, and 


company needs 


other power requirements. Write 
RW-8597, Electrical W i 
68 Post St San Francis« 4, Calif 





POSITIONS WANTED 









1 EI TRICAL ENGINEER, age 4 x nt 
health, wide experience I 
ing, design and construction of power 
industria plants, substations, switch 





automat controls, po 
i tribution and Hi-tension 
| Electrical World 





and lighting dis 
relaying PW-81 





t SUPERVISORY ENGINEER 23 years unusual 

t experience in design, t 
ation and maintenance of power plants a 
1ission and distribution systems. Admin 
ve jualifications PW-8488, Electrical 












STRICAL ENGINEER age 50 
available as Electrical Supt., 
r utility, REA Coop 
lant cellent ba ound 

ration, maintenance of 

mission and distribution equ 
ability Rusiness experience 
Hill, New Hampshire 





mmed 
Engineer 
or indus 


istructior 








PRESENTLY EMPLOYED district manager of 


gas utility desires to re-enter electric field 
by becoming associated with a straight elec- 
tric, or combination electric and gas utility 
22 years experience Salary 

rida or deep south. PW-8563, 





SELLING OPPORTUNITY WANTED 


" AVAILABLE ELECTRIC AL apparatus and 








supply Sales Eng irs ¢ 
€ in contact w é to utilities 
ndustrials and jobbers pos n t 
‘ resent eputable company n Florida 
é theastern states Best f referer s. Per 


RA-8520, Elect 





nent Florida resident 


75th 
ANNIVERSARY EDITION 
Coming May 21 





ATTENTION 
MANUFACTURERS 


Two representatives of one of the world’s largest 
electrical manufacturers who have represented their 
company in the State of Virginia for 20 and 25 years 
respectively are planning early retirement. They 
are desirous of securing on a commission basis 
several top flight electrical (or related) lines em- 
bracing the construction material and supply flelds 
which they can place or develop present distribution 
with the outstanding electrical, mill supply, and 
hardware distributors in Virginia, in addition to the 
largest industrials including railroads and ship- 
building industries. All communications will be 
held in strict confidence 


RA-8552, Electrical World 
330 West 42nd St., New Yerk 18, N. Y 
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WANTED 
DISTRICT SALES MANAGER 


Old and reliable Power and Distribution 
Transformer Manufacturer has opening 
for Eastern Sales Manager with head- 
quarters in New York City. 


Must have executive ability and exten- 
sive sales experience, plus thorough 


knowledge of electrical apparatus sales 
in New York and New England. 


Excellent opportunity for man who 
qualifies, good salary assured with addi 
tional incentive compensation. 


MANUP'S REPRESENTATIVES 


Agents wanted to represent transformer 
manufacturer on commission basis in 
these open territories: Upper New York 
State, New England, North Dakota and 
Montana. 


SW -8587, 
20 North Mich 











FOR SALE 


HYDRO-ELECTRIC UTILITY 
and 200 ACRES SITE— 


with FRANCHISE-EASEMENTS- 


RIGHT- OF-WAYS serves Rexford 
Montana 


$12,000.00 


A one man job—Must sell, poer health 
W. V. KUCHAN, owner 


REXFORD, MONTANA 





WANTED 
Up to six 500, 1000 or 1500 ampere 


RECTIFIERS 


440 Volt to 6 Volt. 
Must be in first rate condition and low priced. 
R. V. Heilman, WALL WIRE PRODUCTS CO. 
Plymouth, Michigan 


ELECTRIC SERVICE CO., INC. 


A financially responsible organization specializing in buying, selling, 
repairing, rewinding and redesigning transformers only 


Experienced personnel 
complete satisfaction 


assures you first class 


workmanship and 


Every transformer guaranteed for one year 


The Electric Service Co., Inc. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


MARIEMONT 








PRON 


MOTORS SQ. CAGE 
1—450 HP.—Ridgeway 900 rpm 2200v. 
1—125 HP. G.E., 1800 rpm 2300v 
1—100 HP. Whse, 1800 rpm 440v. 
1—100 HP. Whse, 1200 rpm 2200-440v. 
1— 75 HP. Whse, CS, 1200 rpm, 2200 volts, 3 
phase, 60 cyole. 

75 HP. 1800 rpm_ Westinghouse, 440 volt. 

75 HP. General Electric Type KT 900 RPM 440 
volt 

2—40 HP. G.E., 900 rpm 220. 

40/20 HP Westinghouse 600/450 44 volt 


MOTORS SLIP RING 
2500 HP G.E. MT 257 RPM 6600 volt 
150 HP € Type IM 450 RPM 440 volt 
100 HP G Type IM 400 RPM 440 volt 
100 HP G.E. 720 rpm 440v, 25 cy. IM 
75 HP. G.E. 1200 rpm 220v, 60 cy. Vert. 
60 HP. West. 900 rpm 2200v. 60 cy. Vert. 
50 HP. F.&M. 1800 rpm 220v. 60 cy. 


MOTORS—D. C. 230 VOLTS 
1—125 HP. G.E. 1800 rpm R.€. 
1 75 HP. 865 rpm General Electric 
1 50 HP. 700 rpm Crocker-Wheeler. 


VARIABLE SPEED—220 VOLTS 
1—35 HP. 300/1200 rpm Westinghouse 
1—30 HP. 440/1200 rpm General Electric. 
2—25 HP vi 
2—25 HP. 
1—55 HP. 500/1500 rpm General Electric. 
MOTOR GEN. SETS 


1—1000 KW Westinghouse 275 volt, 720 RPM 4000 


volt Syn 








1—1000 KW General Electric 600 volt 514 RPM 
4000 Volt Syn 

1—500 KW. G.E, 250¥ 900 rpm 2. 300¥ Syn 

1 500 KW. G.E. 575v 900 rpm 2300v Syn 


Since 1912 





CINCINNATI 27, OHIO 


J. L. HEMPHILL & CO. 


ELECTRICAL ENGINEERS & EQUIPMENT lions 





1—125 KW. Crocker Wheeler 1200 rpm 125v Gen- 


erator 2200v S.C. Motor 
1—100 KW. Elect. Mach. 1200 rpm 125v Generator 
4150 Syn. Motor. 


PLATING GENERATORS 

1—1% KW. G.E. 5/6v with sq. mt. 

1—12 KW. Hansen Van Winkle 24¥ 1200 rpm. 
20 HP. General Electric KF Motor. 

1—3000 Amp. Chandeysson, 6/12v 400 rpm Syn. 
Motor. 

1—2500 Amp. ditto. 

1—625 KVA West. Reduction Gear Turbo Genera- 
tor Non-Condensing, 2400v¥ 3 ph 60 cy. 


TRANSFORMERS 
1—1000 KVA G.E. 3 ph. 4150 volt to 2400 volt 
-3—400 KVA, G. E. 6900 V. Pri.—2300 V. Sec. 
3—300 KVA Pitts, 2300v pri. 115/230v sec 
3—300 KVA G.E. type H 2300v pri. 115/230v sec. 
3—150 KVA West. 2300 volt Pri. 240/480 sec. 
1—150 KVA G.E. 2300v_ 110-220v. 
8—76 KVA American 2400 volt primary 240/480 
secondary. 
10—27% KVA G.E. 1 ph. brand new 440/220¥ 
220-110v. 


ALTERNATORS & SYNCH. MOTORS 


1—2500 KVA Westinghouse, Syn. condenser, 720 
rpm 2200v with D.C. exciter 

1—320 KVA Allis Chalmers, 450 rpm 480v. 

1—240 KVA General Electric ATB, 600 rym 240v 
with D.C. exciter 

1—225 KVA 514 rpm 600v Westinghouse. 

4—200/100 HP. Whse. 720/360 rpm 4150v. 

1—200 HP General Electric 257 RPM 440 volt. 

1—100 HP. G.E. type TS 600 rpm 4400¥ D.C. 

2—150 HP. Allis Chalmers, 360 RPM, 2200 volt 





Complete Line of A.C. and D.C. Motors and Generators 


TIME SWITCHES FOR SALE 


250—Type T-17S time switches, 40 amp, 230 volt, 2 pole single throw, equipped with 
2 on, and 2 off riders for 2 on and 2 off operation. Switches equipped with 6 watt B-8 


motor for 20 deg. 
socket type mounting. 
replies to 


to 110 deg. F. 


FS-8545, Electrical World, 





520 N. Michigan Ave., 


temperature range operation, Model 3T175BBl. For 
First-class operating condition, attractively priced. 


Address 


Chicago 11, Il, 


161 

















































SERVING INDUSTRY FOR 39 YEARS WITH... 


ese ea 


CHECK THIS PARTIAL STOCK LISTING FOR 


REAL VALUES IN REBUILT D.C. MOTORS 

































; wise 714 B-284 1750 ADJUSTABLE SPEED 
D.C. MOTORS~ 230 VOLT 5 Se SK 1100 D.C.—110 VOLT 
H.P. Make Type Speed 4 G4 RC-7 1150 | ehp. Make Type Speed 
54 GI CD 2 = sa Ho Soraguc ( SOO 1500 
eS ae aanae: Geko ADJUSTABLE SPEED 0 West FE 615/1230 
100 GI R'C34 2500 D.C.— 230 VOLT 20 Roth 685 1165 
80 West S.K. 450 |H.P. Make Type Speed] 10 GI RC 575 /1150 
75 West 8.K.-160 850 ]500 GE MPC 35 33 o ae ae 
60 West S.K. 1200 [55 ELD es a 49 Cr.Wh 
C.D.(856\ on 250 400 1200 CM-1Q15 580 1740 
550 100 180 230 GF MPC 730 980 ls Roth . 350 1400 
nope; 8901175 350G.E. MPC 400800 . 7 
CO-2004 600, 100 D¢ Dyn. 2000 3500 
s oot non 75 West SK 350 450 
x 5 5 . 
cM-351 700] 30 WE SA 400/%290 CHICAGO 
S.K.-140 675 0 Gi SP 240 700 ELECTRIC 
Ce M 450 10 Sprague (-60 240/300 
SK-120 ais Ti) Ir IF 250 750 Carries a complete stock 
Bul ck 575 25 GI RC-16 500700 of rebuilt equipment of 
: 2 850 25 G.I} DIA 600 ‘1000 the following types: 
) 725 25 GE R¢ 500 700 
Sk s. 1750 25 West S-9 560 780 @ SQUIRREL CAGE 
R ( 1150 15 G.I Lé 550. 1000 MOTORS 
JRA SOO 7 15 Gt RC-16 500700 
R¢ 10 11s 50 10 West. SK-100 400 /1600 ® SYNCHRONOUS 
IVC-13 925 10 G.I CD 600/1200 MOTORS 
CVE V25 10 Gt RF 600/1800 
< M 800 | 10 West SK 500/1500 | © SLIPRING MOTORS 
R¢ i 1150 10 West Sk 8501700 
a oe aon 11 West. SK-90 4501800 | @ AC and DC GENERATORS 
se of ann 10 Gt CD-83 600/1800 
SE a van * DIESEL and STEAM 
RC-lL von | DC. MOTORS—110 VOLTS GENERATORS 
oS a ee Hype Speed | @ TRANSFORMERS 
" ~ oe 125 G.t R¢ 294 500 
Boas a 5 DLC-2034 1000 | @ SWITCHBOARDS 
CD-73 1100 | 5 CLW 1 
CD75 1150 5 R. © CONTROLS 
RC-29A 1150 Rink 
SK.601, 1130 a ® HOISTS and CRANES 
SK-6 1150 ( 
( D 73 1730 ; ; © COMPRESSORS 
D-326 1750 .3 
SK-43 207 2 Gil 
' tH aie oe G REBUILDING 
SK-60 830 > GI SERVICE 
SK-63 1150 14 Diel Prompt guaranteed engi- 
CD-73 115 1lg W neering work on your elec- 
RC-8 1150 11g W trical power equipment by 
aT 1175 lla We our staff of experienced 
cane A l Die engineers. Write today. 
2 7H 












1324 West Cermak Road 
Phone CAnal 6-2900 





Chicago 8, Ill. 





FOR SALE 


4000 KW TURBINE GENERATING PLANT 


Consisting of 


1—2000 KW and 2—1000 KW General Electric, 3 | 
phase, 60 cycle, 480 Volts, 3600 R.P.M. Condens- 
ing Turbo Generator Units. Complete with all 
Auxiliaries. General Electric inspection reports 
are available. | 


A. G. SCHOONMAKER CO., INC. 
50 CHURCH ST. Digby 9-4350 NEW YORK 7, N. Y. 





162 
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OPPORTUNITIES! 


New and used equipment recently 

released from service by a num- 

ber of electric and gas utility 
companies 


G9 


POWER PLANT EQOIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Ge9 
Send for new list, . . . to 
EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
120 Wall St., New York 5, N. Y. 


Motor Generator Sets—3 Ph. 60 Cy. 


Bake R.P.M. 
G 600 
i 600 


BELYEA COMPANY, INC 


51 Howell Street, Jersey City, N. J. 


FOR SALE 


Used 0.6. Watthour Meters 


G.E. Type C6 


IVAN T. JOHNSON 0-0 ING. 
95 Madison Ave. oo & ¥. 


900 KVA TRANSFORMERS 


3—-Transformers, 500 KVA. 1 phase, 60 
cycles substractive polarity, 2300 H.T. 
volts, 460 volts L.T., Type ODSC, 
Gals. oil 407, Spec. 9649B. Tempera- 
ture rise 55 c, Impedance at 75 de- 
gree C 4.1%, Serial #714538, 39, 40, 
Allis-Chalmers Mfg. Co., Pittsburgh 
Transformer works, Pittsburgh, Pa., 
U.S.A. Excellent condition. 


FS-8311, Elect 
Ww t 42nd 8S 


FOR SALE 


One 1,000 KW G.E. turbo unit incl. condenser, 
auxiliaries, foundation plans—being replaced by 
larger unit 

750 KW Whse. turbo unit 

Two 2000 gpm motor-driven pumps 

10,000 =/hr. Deaerating Heater 


ROOM 4200, 141 W. JACKSON BLVD. 
CHICAGO, ILLINOIS 
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NEW ENTERPRISE DIESELS 


WITH 300 KW IDEAL A.C. GENERATORS 
FOR 
IMMEDIATE DELIVERY 


® 
OTHER DIESELS AVAILABLE 


UNIT CAPACITIES—10 TO 1420 KVA 
A.C.—50 AND 60 CYCLES 










A PARTIAL LIST OF OUR INVENTORY 


KVA Make Model HP RPM KVA Make Model HP RPM 
1420 Fairbanks Morse 38D8% 1600 790 312 General Motors 8-268A 450 1200 
1250 General Motors 16-278A 1600 7920 300 Fairbanks Morse YVA 360 957 
900 General Motors 12-567 1080 720 200 Buckeye 80 240 600 
625 Superior OS 750 3927 125 General Motors 3-268A 150 1200 
425 Baldwin VO-6 510 450 75 General Motors 6016-£ 90 1200 
F375 Enterprise DSG-6 450 4509 62 Int'l Harvester UD-18 76 1200 





WRITE FOR COMPLETE INFORMATION 


A. 6, SCHOONMAKEW?, jon 


Diesel Engines » Power WMackinery any, 


ENGINE DIVISION, 50 CHURCH STREET, NEW YORK 7, N. Y. 





50/60 Cycle 


FREQUENCY CHANGERS 


For Sale 


Southern California Edison 


Company has a quantity of 


50/60 cycle frequency chang- 

ers for sale in the following 
capacities: 

35 KW 

KW 

KW 


50 KW 

60 KW 

75 KW 
KW 100 KW 
KW 125 KW 

Also two each 1000 KVA 

frequency changers. Can be 

broken up for use as 50 or 60 


cycle motors or generators. 


for information and details write: 
SOUTHERN CALIFORNIA 
EDISON COMPANY 


Frequency Change Dept. 
P.O. Box 351, Los Angeles 53, Calif 
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DIESEL GENERATOR UNITS 


IN STOCK—IMMEDIATE SHIPMENT 


2—1420 KVA—FAIRBANKS MORSE—NEW ALTERNATORS DIRECT CONNECTED 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 
DIESEL ENGINES. 


2—1250 KVA—CROCKER WHEELER—NEW ALTERNATORS DIRECT CONNECTED 
TO FAIRBANKS MORSE MODEL 38D8-1/8 1600 HP—720 RPM— 
DIESEL ENGINES. 


2— 620 KW — 240 VOLT—DC GENERAL ELECTRIC GENERATORS DIRECT CON- 
NECTED TO ALCO TYPE 6—12'2 X 13-T 900 HP—700 RPM 
DIESEL ENGINES. 


ENGINES NEW LATE 1944—RELATIVELY FEW HOURS OPERATION 


WALTER H. WILMS & COMPANY 


2526 GUARDIAN BUILDING, DETROIT 26, MICHIGAN 
WOODWARD 1-1856—1-1857 


FOR SALE 


2000 Sets +4 and 44 Boxes +4 
AM John Crane Packing 


Detailed listing will be 
furnished on request 





Power Equipment 







Boilers, Motor 
Transformers, Motors, 


Engines, 
Rotaries, 





For Price contact 
Mr. N. C. STIREWALT, V. P 


CENTRAL ILLINOIS 
PUBLIC SERVICE COMPANY 


Ilinois Building Springfield, Ill. 





Oil Circuit Breakers, etc. 





Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 








52 Church St., New York 7, N. 





Released by Utilities & Industrials 


Turbines, Generators, Steam and Oil 
Generators, 
Com- 
pressors, Induction Voltage Regulators, 





Accurate Mfg. Co. ;. 
Aerotec Corp., The 46 
Allen-Bradley Co. .. ; .19, 20 
Allis-Chalmers Mfg. Co 9,10,11, 59 
American Brass Co., The 58 


American Bridge Co. 51 


American Fork & Hoe Co., The.. 155 
Anaconda Wire & Cable Co...... 123 
Ansonia Electrical Div., Noma 
Electric Corp. 129 
Appleton Electric Co. 115 


Babcock & Wilcox Co., The...44, 45 


Bauer & Black Div. of Kendall Co. 118 
Baxter & Co., J. H. ; 149 
Bell Telephone Laboratories 42 
Bentley, Harris Mfg. Co. 48 
Bethlehem Steel Co. .. 52 
Biddle Co., James G. 27 


Blackburn Products Corp., Jasper. 47 


Blaw-Knox Co. 119, 133 
Bristol Co., The 14 
Burndy Engineering Co., Inc. 43 
Chance Co. A: B:....... 111 
Chase Brass & Copper Co........ 34 
Coal Chemical Sale Div. U. S. 
ee ee 23 
Cole Electric Co. ........ 29 
Communications Co., Inc. . .. 144 
Continental Steel Corp. . 146 
| a Oe Ss . 62 
C-O-Two Fire Equipment Co. 153 
Crouse-Hinds Co. ........... 57 
Directory of Engineers ... 158 


Dodge Div., Chrysler Corp. , 67 


Dow Corning Corp. ..... . 149 
Driver-Harris Co. = 127 
du Pont de Nemours & Co. (Inc. Ds 
Rubber Chemicals Div..... 26 
Eisler Engineering Co., Inc. . 156 
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Electrical Engineers Equipment 
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Advertising In This Issue 
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109, 157 
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Construction Materials Dept. 41 
Graybar Electric Co. 5 
Grinnell Co., Inc. 65 
Gulf Oil Corp. . 56 
Hazard Insulated Wire Works... 4 
Heinemann Electric Co. «ae 
Hubbard & Co. 125 


Ilsco Copper Tube & Products, 
eS 159 


Indiana Steel & Wire Co. 154 
Industrial Products Co. 154, 156 
Insulation Mfrs. Corp. ........... 6 


I-T-E Circuit Breaker Co. Third Cover 


Kearney Corp., James R. 53 
Keasbey & Mattison Co. vetanaleee 
Kidde & Co., Inc., Walter 135 
Koppers Co., Inc. 116, 142 
Lapp Insulator Co., Inc. ......... 50 
Line Material Co....35, 36, 37, 38, 39 
Littioford Bros., Thc. ... 6.00004 155 
Malleable Iron Fittings Co... 137 
Marcus Transformer Co. .. 114 
McGraw-Hill Book Co. ...... 153 
Mica Insulator Co. ........ 28 
Miller Equipment Co., Inc. ...... 138 
Moloney Electric Co. ..... 113 
Mosinee Paper Mills Co. . 132 


Murray Mfg. Corp. .....Second Cover 


National Electric Coil Co.... ;» 2 
National Electric Products Corp. 68 
National Telephone Supply Co., 


PEE. x. /nicbsre wala rate Rae AD cee dota 16 
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Radio Corp. of America, Engineer- 
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. to determine 
where you require, 
or will in the future 
require, additional 
current-carrying and 
interrupting ca- 
pacities, 





to improve a distribution system! 





he'll give you “on the spot” estimates and recommendations... 


. on the required 
number, the types, 
and the ratings of 
breakers, instru- 
ments, bus, and other 
components; as well 
as specifications for 
enclosures and the 
arrangement of units. 


indicate any desired revisions . 


. that you wish 
made in the pro- 
posed construction; 


place the order 


METAL 
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ENCLOSED 


|-T-E CIRCUIT BREAKER COMPANY, ISTH AND HAMILTON STREETS, PHILADELPHIA 30, PENNSYLVANIA 
31 OFFICES IN THE UNITED STATES © in Canada, EASTERN POWER DEVICES LTD., TORONTO 


SWITCHGEAR + UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES + CIRCUIT BREAKERS 
MECHANICAL RECTIFIERS * RESISTORS + SPECIAL PRODUCTS 


then, call in the I-T-E switchgear specialist™. . . 


. who will prepare, 
right at your desk, a 
one-line diagram 
and an outline sketch 
of your electrical and 
space requirements. 


. that I-T-E pre- 
pares from your 
suggestions. These 
recommendations in- 
clude one-line dia- 
grams of the pro- 
posed system, an 
outline arrangement 
of units with dimen- 
sions, construction 
details, price and 
delivery quotations. 


and connect up the assembled unit! 


Your new I-T-E 
Switchboard will be 
delivered to youcom- 
pletely assembled 
and ready to install! 
And remember, !|-T-E 
Switchgear is de- 
signed and built 
where switchgear is 
a business—not a 
side line! 


*All I-T-E Sales Engineers are switchgear special- 
ists—fully qualified to advise and assist you in 
planning or improving your distribution system. 
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A MIDWEST PUBLIC POWER PLANT~—shown in part 
here — has used Nonpareil Turbine Oil since 1930 
in a SO00-KW General Electric turbine and since 
1940 in two 7500-KW Allis Chalmers units. The 
plant superintendent reports six important savings 
made with Nonpareil. 


Save 6 ways on turbine lubrication 


NINETEEN YEARS’ service by Nonpareil Turbine Oil has 
given ample evidence of Nonpareil’s great saving ability in a 


midwest public power plant. The superintendent reports 


No oil-replacement fills 
No extra oil batches 

No sweetening of oil 

No oil-treating losses 

No cleaning of oil systems 


No repairs due to faulty lubrication 


In addition, the superintendent states that the quantity of 
make-up oil has been held very low—less than an average of 
12 gallons per year needed for three turbines. 

Why not take advantage of Nonpareil’s great saving ability? 
This unique turbine oil can reduce oil maintenance and lubrica- 
tion troubles to a rock-bottom low in your plant. Its ability to 


do this is backed by a written guarantee. 


ed a ~ 


Nonpareil is the only turbine oil that is guaranteed in writ 
ing not to increase in acidity above a neutralization number 
of 0.15 mg. KOH/gm. That is your insurance against troubles 
your assurance of lubrication savings. A Standard Oil Lubrica 
tion Engineer will be glad to give you facts and figures from 
other Nonpareil performance records 

Standard Oil Company (Indiana), 910 South Michigan Ave 
Chicago 80, Illinois. 


( STANDARD 





